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rest of the fluid was put into an oxalated tube, potas- 
sium and ammonium oxalates (0 08 cc of pot^sium 
and 0 12 cc of ammonium oxalates of 1 per cent 
solutions for 1 cc of blood) being used to prevent 
congulation The tube Tvas dried in hot air sterilizer 
The smears were stained with Lieshman s stain 


The oxalated specimen was examined for — 

(a) Ewivieratton of total nucleated cells, fol- 
lowing the method detailed by Beck- (1938) 

(b) Estimation of Immoglohtn using the Hdlige 
nonnal haemometer as desenbed by Beck (1938) 
Helhge 100 per cent 13 75 gm per 100 c.c 

(c) Enumeration of red cells using the new 
improved bnght line Neubauer counting chamber and 
the technique of Beck (1938) 

(d) Estimation of reticulocyte percentage by die 
method of Osgood and^Wilhelm (1940) as modified 


by Napier (1940) -d i > 

(e) Estimation of packed cell volume by Beck s 

technique (1938) using haemometer tube with an 
electnc centrifuge of 25000-30000 revolutions per 
minute The result is expressed in percentages 

Accurate differenbal count of the different 
nucleated cells was made by counting five hundred or 
more nucleated cells from different parts of weU- 
stained smears and several smears were used to show 
for an uneven distnbution of vanous cell types 
Identification of different cells was made by refermce 
to Napier’s tables (1938) Size of tlie pnmibve 
differentiated cells was measured witli the micrometer, 
the average diameters are given in the table tigs x-o 
are reproduced from photomicrographs of the red and 
white blood cells m marrow smears 


Observations 

The results statistically computed are given in 
Tables lA and IB The cell types are shown in 

l^'^Hcvmoglobin in gm per wo c c blood There 
IS a defiaency of 0 6 gm m the hxmoglobm content 
of the sinusoidal blood It varied from 12 51 to 15 y 
wth tlie mean 14 35 and S D 0 9575 

2 Red cells in millions per emm blood the 
sinusoidal blood is deficient by 0 468 miUion per emm 
It ranged from 4 05 to 5 98, with a mean of 4 61 and 

S D 0 4722 „ , 

3 Reticulocytes percentage of red cells tiign 

in the sinusoidal blood but the increase is not ap- 
preaable It ranged from 0 2 to 2 0 with the mean 
0 79 and S D 0 33 

4 Total nucleated .ells per c mm This vaned 
from 17600-112780 ivith a mean of 47700 per c.mm 
and S D 19900 The count vaned a great deal in 
different punctures of the same person and in the 
successive portions of the same speamen The marrow 
cells readily adhere to one another and to the sides of 
the sjnnge and the test tube if the blood is not 
thoroughly mixed with the coagulant. This estimation 
should therefore be made immediately 

5 Volume of packed cells This vaned from 
42 to 59 per cent mth the mean of 48 46 per cent 
and SD S 28 The sinusoidal blood was ncher in 
this than the penpheral 


6 Differential nucleated cell count Tliesc 
results are given in Table IB and the cell types shoivn 
in Figs 1-7 The terminology of the cells is based 
on that of Whitby and Bntton (1937) About 10 per 
cent of the cells are difficult to be classified along with 
well differentiated cells The Fudge and smear cells 
are not taken into considerabop in differential count 
when establishment a myelogramme 

A Red cells These form 19 34 per cent of 
the total nucleated cells and include the following types 
of cells The counts are given m Table IB 

1 Megaloblast (Fig 1) Range is from 

0 to 3 per cent with a mean of 0 61 per cent 
and S D 0 6145 

2 Erythroblast (Fig 2) Some workers 
have classified these cells as early and late 
erj'throblast but here the latter are separated 
into the distinct group macroblast They vary 
from 0 to 5 per cent with the mean of 1 63 per 
cent and S D 1 0040 Size 12-8 /x 

3 Macroblast (Fig 3) These vary from 

1 to 11 per cent ivith the mean of 4 76 per cent 
and S D 2 4183 Size 7 to 14 /x 

4 Normoblast (Fig 3) Range from 

4 to 20 per cent with the mean of 12 34 per 
cent and SD 2'’ 2758 Size 10 to 12 

B White cells senes These formed on an 
average SO per cent of the total nucleated cells and 
consisted of about 61 42 per cent of cells of granular 
senes and 10 12 per cent of non-granular senes 

The granular senes consisted of 

1 Myeloblast (Fig 4) Range from 
0 0 to 5 0 per cent rvith a mean of 0 58 per 
cent and S D 0 9558 Size 14 5 to 19 5 ;x 

2 Premyelocyte (Fig 5) Range from 
0 0 to 2 0 per cent with a mean of 0 60 and 

5 D 0 4204 Size 14 5 xi to 20 0 There is 
no differentiation of these cells mto neutrophils, 
eosinophils and basophils 

3 Myelocyte Size 14 5,« to 19 0 <« 
According to the colour of the granules tliese are 
classified as neutrophils, eosinophils and baso- 
phils The neutrophils vaned from 0 2 to 2 0 
per cent with the mean of 0 88 per cent and 
S D 0 3180 and basophils vaned from 0 0 to 
0 5 per cent ivith the mean 0 02 per cent and 
S D 0 1939 (Table IB) 

4 Metamyelocytes (Fig 6) These 
vaned from 0 0 to 13 5 per cent vnth the mean 
5 50 per cent and S D 3 6691 

5 Non-segmented polymorphs (Figs 6 
and 7) These vaned from 18 to 55 per cent 
with the mean 33 64 per cent and S D 8 5669 

6 Segmented polymorphs (Fig 8) 
These vaned from 6 to 30 per cent with the 
mean 17 48 per cent and S D 5 0645 

The non-granular senes consisted of 

1 Lymphoc}'tes Vaned from 5 to 39 per 
cent wath the mean 18 12 per cent and SD 
9 1017 
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2 ]Monoc)'tes Typical monocytes vaned 
from 0 to 5 per cent with the mean 0 88 per 
cent and S D 1 0514 No primitive monocytes 
are found 

3 Plasma cells (Fig 8) Vaned from 
0 to 1 per cent iiith the mean 0 12 per cent 
and S D 0 6499 Size 14 


4 Megakar 3 ' 0 C 3 de (Fig 7) Ihese iiere 
usually found at the edge of the smears Size 
upto 53 M These are not included m the 
differential nucleated cell count 
C Myeloid /Nucleated Red Cell Ratio This 
vaned from 1 62 to 8 3 per cent inth the mean 
3 92 per cent and S D 1 6620 (Table lA) 


Table IA — Snoinvc Normal Bone Markov Standard (Author) 


Vo 

Items 

Range 

Mean 

Standard 

1 

Hremoglobm m gm-- per 100 c,c. 

Penphcral blood 

13 40—16 SO 

14 96 

demaUon 

0 9048 


Sinusoidal blood 

12 513—15 950 

14 35 

0 9575 

2 

Red cell per cjiim m millions 

Peripheral blood 

4 40—6 00 

5 08 

0 3635 


Sinusoidal blood 

4 05— S 98 

4 612 

0 4722 

3 

Reticnloc 3 -tes per cent of red cells 

Peripheral blood 

0 2—1 8 

0 589 

0 2948 


Smusoidal blood 

0 2—2 0 

0 796 

0 3333 

4 

Volume of packed cells 

Penpheral blood 

38 56 

44 26 

3 60 


Sinusoidal blood 

42 59 

48 46 

4 28 

5 

Total nucleated cells per canm 

17600-112780 

47700 

19900 

6 

Percentage of nucleated red cells m the total nucleated 
cells 

6—30 

19 34 

3 0228 

7 

Percentage of leucocj'tes in the total nucleated cells 

— 

80 68 


8. 

Percentage of granulocj’tes in the total nucleated cells 

54-81 

61 54 

8 6396 

9 

Percentage of non-granulocvtes m the total nucleated 
cells 

5-45 

19 12 

1 6454 

1 6620 

10 

Mjcloid/nucicatcd red cell raUo 

1 62-8 3 

3 92 



Table IB— Shovunc Normal Bone Marrow Citologi (Author) 


Standard 


\ Nucleated red cells 
Megaloblast 
Erjthroblast 
Macroblast 
Normoblast 
B \Vb tc cell series 
M> eloblast 
Premjclocj'tc 

I Granular Senes 

M> elocj-tc 
Ncutroplul 
Eosmophil 
Ba^opbil 
Metamyelocytes 
Non segmented Polvmorphs 
ScRmcjitcd PohTnorpbs 
Eoymopbfl (Mature) 
Basophil (Mature) 

II Non granular yencs 

l.y-mpbccrtes 
Minocs te< 

Plasma cells 


0 0—3 0 

0 0—5 0 

1 0—11 0 
4 0—20 0 


dc~ taltoii 

0 61 0 61-15 

1 63 1 0010 

4/6 2 4183 

12 34 2 2758 


0 0—5 0 
0 0—2 0 


0 58 
0 60 


0 9558 
0 4204 


D 2—2 0 
0 0 — 01 
0 0—0 5 
0 0—13 5 
18 0—55 0 
6 0—30 0 
0 0—6 0 


0 88 
0 88 
0 02 
5 59 
33 64 
17 4S 
1 SO 
0 SO 


0 4633 
0 3180 

0 1939 
3 6691 
8 5660 
5 0645 

1 5472 




s 0—;? 0 

0 0—5 0 
0 0—1 0 


IS 12 
0 83 
0 12 


9 1017 
I 0514 
0 6499 
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Table 2 — Showing the Normal Bone Marrow Cytology According to Different Observers 



Schilling & 

Annkm 

Holmes & 

Tempka and 


Cells 

Benslar 


Brown 

Brown 



(.ms) 

Average 

(ms) 

(m^) 





Average 

Range 


Megaloblast 



5 2 



Erythroblast & Normoblast 37 4S 

12 7 

6 9 

13 3—16 6 


Myeloblast 


1 7 

2 4 

4 6—7 0 


Pre-myclocyte 


1 9 


3 7—6 8 


Mj elocyte 






Neutrophil 

17 39 

6 55 

7 0 

12 7—13 3 


Eosmophil 


0 65 


1 5—2 7 


Basophil 




0 0-0 3 


Neutrophil 






Young 

18 98 

2 4 

6 7 

14 3—16 2 


Band 

0 11 


14 0 

17 0—22 5 


Segmented _ 

4 85 

48 0 

17 4 

16 2—20 3 


Eosmophil 

2 91 

2 31 

1 0 

1 5—7 2 


Basophil 


0 35 

0 3 

0 2—0 7 


Lymphocyte 


11 9 

24 9 

2 6—3 3 


Monocyte 

18 96 

5 7 

9 0 

0 5—0 8 


Plasma cell 


0 6 


0 3— r6 


Megakaryocyte 






Disintegrating cells 


3 35 


2 2-A 0 


Reticulocyte percentage 





of red cells 


0 8—14 


0 8 


Mj eloid/Erythroblastic 





ratio 


7 7 to 4 17 1 4 86 1 0 

5 83 1 to 5 39 1 



young & Osgood 

Segerdahl 

Voge Erf & 

Napier & 

Author’s 

Cells 

(ms) 

(ms) 

Rosenthal 

Sen Gupta 

senes 


Range 


(m?) 

(ms) 

Average 

Megaloblast 

0 0—4 2 


7 1 

0 7 

0 61 

Erythroblast & Normoblast 

5 4—20 0 

12 88 

22 6 

25 0 

18 73 

Myeloblast 

0 0—1 2 

1 32 

1 6 

1 2 

0 58 

Pre-myelocyte 

0 0—7 8 

1 35 

0 1 

0 7 

0 60 

Myelocyte 






Neutrophil 

0 0—2 6 

IS 00 

21 5 

4 4 

0 88 

Eosinophil 

0 0-0 4 

1 37 

2 1 

1 3 

0 88 

Basophil 





Q 02 

Neutrophil 






Young 

1 8—9 8 

15 69 


9 7 

5 60 

Band 

IS 8—33 0 

10 48 

30 2 

25 3 

33 64 

Segmented 

7 4—25 2 

20 86 

34 0 

16 8 

17 48 

Eosmophil 

0 0-^ 6 

1 44 

0 77 

4 7 

1 80 

Basophil 

0 0-0 8 

0 14 

1 33 

0 2 

0 SO 

Lymphocyte 

4 8—16 0 

16 71 

8 6 

6 25 

18 12 

Monocyte 

0 0-^2 

2 27 


3 0 

1 05 

Plasma cell 

0 0—10 

0 39 


0 6 

0 65 

Magakaryocyte 

0 0—0 2 

0 029 

0 2 



DismtegraUng cells 

12 8—31 8 

0 031 




Reticulocyte percentage 






of red cells 

1 2— 5 4 


0 25 

0 75 

0 80 

Myeloid/Erytliroblastic 

8 29 1 to 




8 3 11 

ratio 

2 00 1 

4 1 1 


2 97 1 

1 62 1 


Discussion 

The largest single senes of normals is that of 
Segerdahl (1935) vho performed sternal puncture on 
52 young men, 40 young women, nine old- men, and 
nine old women There is no great difference 
between any of these groups Unfortunately Seger- 
dahl’s classification of the cells differs considerably 
from tint used here particularly as regards myelocytes 
and metam} eloc}tes and it is therefore not possible to 
make use of ber ver}'- complete statistical analj'sis 
There does not appear, however, to be any gross 
discrepancy between her figures and the normal range 
suggested m the present senes 

The number of leucocytes and nucleated red cells 
ed togetber in the marrow fluid is a rough indi- 


cation of the cellulanty of the marrow The count 
depends also, however on the amount of blood mixed 
witli the fluid, the first drop of fluid has a very good 
marrow content, whereas if several cem are with- 
drawn, the later portions may contain hardly any 
j important to withdraw a 

small ^ constant volume of the fluid If much blood 
IS wuthdrawn, the total cell count is low and the ner- 
centage of segmented polymorphs and lymphocyte is 
percentage of other cells bemg pro- 
portaonately decreased Such findmgs suggest the 
to repeat ^e puncture In this sene^e total 
cell count ranged beh^n 17600 and 112780 per c mm 
wnth a mean of 47700 and S D 19900 S^erdahl’s 
(1935) range vras much larger, from 10600 to 238200 
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per cff\m ■with 3. mean of 75000, and S D 38400 per 
emm and Zanat}'’s (1937) range was very similar 
Napier’s (1938) range was 25500 to 80000 in first 
senes of ten perfectlj normal individuals ryliile m 
second senes of filana cases it was from 47000 to 
175000 which is slightly higher A total cell count 
below' 20000 emm strongly suggests a hypoplastic 
marrow , the one w Inch is above indicates hyperplasia 

Segerdahl found no significant difference in the 
marrow cell count according to age and sex By 
histological studies however Custer and Ahlfedt (1932) 
found the proportion of red marrow in the sternum 
to decline fairly e\enly from 100 per cent at one y^r 
to 44 per cent at seventy jears of age In this series 
it was noticed that tliere is diminution in the cellular 
contents of the marrow' as age advances but the 
number of cases examined in fourth and fifth decade 
was not sufficient to finally rvarrant any conclusion 
In analysing sternal puncture counts most w'orkers 
ha\e taken the proportion of granulocj'tes to er 3 'tliro- 
blastic cells as an important figure, as it is convenient 
to express This is often termed the m 3 'eloid/eiy'throid 
ratio This myeloid/eiy'tliroid or ery'throblastic ratio 
indicates whether the granuloc 3 'tes or red cells are 
most effected by a pathological process and in what 
relative degree In this senes the mjeloid/erythro- 
blastic ratio lay between 1 62 and 8 3 1 w'lth a mean 
of 3 92 1 Young and Osgood (1935) range was 
2 0 to S 3 1 

Pontoni (1936) has suggested that a more 
accurate indication of the relation between granulo- 
poietic and erythropoietic activity might be given bj' 
the ratio between the percentage of erythroblastic 
cells and that of the immature cells of the granulocy'te 
senes from mjcloblast to young form neutrophil 
inclusu e This he has called the leuko-erythrogenetic 
ratio The mean normal from present senes is 2 1 
and that of Scott’s (1939) w'as 1 97 

Two otlier methods of analysis are somebmes used 
m the cstimabon of the mj'eloid and erythroblast 
matunt} dispersions These are expressed b} stabng 
the percentage proportions of myeloblasts, premjelo- 
ciics, neutrophil myelocytes, and metamyelocytes, 
taking the sum of the percentage of these cells in the 
total count as 100 In the cry'throblast senes the 
percentage of the total neuclcated red cells represented 
scparatcU b\ mcgaloblast, erythroblast, macroblast and 
normoblast express the matuntr dispicrsion These 
ngurcs proridc a means of assessing the degree of 
shift in the inatunty of the granulopoietic and crytliro- 
lioRtic cells The mean normal \-alucs calculated from 
prC'Ciit "icncs arc mieloblast 6 8 per cent, prcmyclo- 
mac 7 I per cent, myclocyac 20 2 per cent, meta- 
nncliKitc 6=1 9 per cent, mcgaloblast 3 1 per cent, 
enibroblast 8 4 ])cr cent and macroblast and normo- 
together 88 5 per cent rcspectncly Tlicsc 
fipins nijrcc with tho=c obtained from Mcmal puncture 
Iw IWom (10361 and Scott (1939), and walh tbo<=c 


obtained from sternal trephine matenal by Escudero 
and Varela (1932) 

The leucoblastic cells represent a greater propor- 
bon of the marrow cells than erythroblasfac cells, on 
an arerage about 4 times (Table I) though pen- 
pherally the red calls are on an average 700 times 
more than the w'hite cells w'hich can be explained by' 
the longevity of red cells and a short life of myeloid 
senes of cells 

The normal bone cy'tology' according to different 
obseners is given m Table II This shows that 
the author’s results are in general agreement with 
those of the earlier obseners and parfacularty Seger- 
dahl, who used a mixed senes of 110 normal individuals 
Tlie my'eloid cry'iliroblasbc ratio also does not differ 
very much from that established by her 

Summary 

An mresbgation is made of the bone marrow 
from sternal puncture in a mixed senes of fifty healthy 
uidniduals including labourers, middle class men and 
students whose ages I'aned from 10 to 50 years -The 
results are -stabstacally analysed 

The normal bone standard (Table lA) and normal 
bone marrow cy'tology' (Table IB) have been w'orked 
out A enbe^ companson has been made of the 
author’s findings w'lth those of previous workers 
(Table II) The results while diffenng m minor 
points show' a general agreement with those of the 
earlier workers 
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intestinal helminthiasis 

D N DEBSARMA, m b , 

Koilaman Tea Estate Hospital, Lakhtmpur, Assam 

Dunng my practice for a number of years at 
different places of Assam I have come across a good 
number of cases of mtestmal helminthiasis which is 
one of the common diseases m this countiy, and most 
of my patients were children, and their ages roughly 
ranged_ from 1 to 10 years Majonty of these httle 
patients belonged to the poorer classes of people such 
as the tea-garden labourers It goes -without saying that 
the laws of sanitation and health are still in infancy 
amongst these poor people, their habits with regard 
to repast as well as to the disposal of mght-soil are 
generally filthy High inadence of the disease among 
the children is obviously due to utter lack of samtary 
laws 


Dyseiitenc symptoms — Worms may sometimes 
produce also dysentenc symptoms These are due to 
imtation and ulceration of the intestines caused by 
Ae parasites (Majumdar, 1938) These dysentery- 
like symptoms W'ere seen to have disappeared after 
anthelmmbc treatment in several cases and can be 
distinguished from true dysenteries by microscopic 
examinations of stools in doubtful cases 

Heemorrhage per anum — Intestinal haemorrhage 
in small quantities may take place in helminthic 
mfestations The ankylostomum duodenale is a frequent 
cause of melaena (Savill, loc ctt ) The worms may 
also give nse to profuse bleeding per anum when 
they comphcate some other diseases like typhoid fever 
Colic Intestmal colic due to spasm of the bowels 
and mechanical pressure caused by masses of round- 
worms has been found to be a common occurrence both 
in children and adults who harbour these parasites in 
enormous numbers 


Cases of round-worms, thread-worms, hook worms 
and tape-worm are usually found m this part of the 
country These loathsome creatures give nse to 
vanous mamfestabons in different systems of the 
human body, and these manifestabons are often mis- 
leading and dangerous Perforabon of the bowel by 
the round-worms and their migrabon to the gall-bladder, 
eustachian tube etc are not veiy rare events (Savill) 
In this short commumcabon an attempt will be made 
to show the importance of the worms as a cause of 
morbidity and mortality m our country, speaally 
among Ae children, the features which have been 
frequently observed to be assoaated -with the worm 
infecbons -will be pointed out Most of these features 
were present in, my cases The pomts have been 
bnefly dealt with below under severed headings 

Digestive System 

Appetite — ^Inteshnal worms cause a capnaous and 
somebmes ravenous appebte, m spite of which the 
vicbms (Usually children) become thin and sallow 
(Savill) Unnatural desire to eat objects such as earth, 
kerosene oil etc., is a well-known feature in ankylos- 
tomiasis Voraaty in children, -with ‘pot-bellies’ is 
usually a character of worm infecbons 

Anorexia — Severe anorexia may occur m some 
cases due to the toxzemia caused by some Unknown 
toxins generated by the worms and may lead even to 
fatal terminabons m certam cases. A notable instance 
in expenence of the author (19+3) was that of a 
little lass of about five who apparently died of an 
intractable anorexia after her protracted illness due to 
worms 

Dyspepsia — Vanous digesbve disorders like 
dyspiepsia are caused by these parasites They also 
interfere -with the absorpbon of food and thus exert 
a very sinister mfluence on nutnbon spieaally in 
children Indigesbon has been found to be a very 
common disorder among the ,chddren infested -with 
worms 

Diarrhoea — Penodic attacks of diarrhoea may be 
caused by some intcsbnal worms Acute diarrhoea 
often caused by th*- ' may simulate even cholera 
and i1t t , (Debsarr"<? ^) 


Intestinal obstruction — Masses of round-worms 
knotted together may cause mtestmal obstruebon and 
IS indeed a very serious condibon Some amount of 
obstruebon m the bowels by the knots of worms is 
quite pxissible m some cases 

Hepatic disorders — ^Vanous hepiabc derangements 
like cholangibs and fatty degenerabon (Rogers & 
Megaw, 1935) may occur in long standing cases of 
worm infecbons The intestinal toxins secreted by 
the worms are probably responsible for these abnor- 
mahbes Many authonbes hold that the worms 
produce their effects on the human system chiefly 
through the acbon of these toxins In some instances 
the parasites themselves may produce some disorders 
dunng their piassage through the organ 

Salivation — ^This is quite well-knoivn to the 
physiaan It is perhaps a reflex hyperseebon of 
sali-va due to some gastne imtabon 

Vomiting — Often bmes it occurs after a vermifuge 
which disturbs tlie worms and kills few of them and 
sets disintegrabng them which produces a toxic con- 
dition giving nse to vomibng (Rajaram 1944) 
Probably the toxins m tlie blood act directlv on the 
vomibng centre m the medulla m such cases Intense 
vomibng due to worms may be mistaken for that of 
pregnancy toxmmia in certain cases Wandering- of 
the worms to the stomach may also cause nausea and 

•»ri-»Tnifinrr aiivx 


OYSTEM 

Bronoho-pneumoma— The larv^ of the ascanc 
passing through the lungs may cause it (MajuS 
loc cit) Some other worms like o^i i ’ 
also pass through the lunes and mav n-, 
disorders of -varying degree Tho pulmonary 

asthma (Majumdar, loc cit ) Pa -ivith 

are sometimes seen in chilrlrn ^^oxysms of asthma 
The woims man^eS ^nfestabons 

responsible for the condibon be 
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Hccmoptysts—Tht ascans may enter into the 
lungs and cause hsemoptysis (Majumdar, loc at ) 
But the isorms should never be made solely respon- 
sible for the condition if all other possible causes of 
hjemoptj'sis are carefully ruled out 

Suffocation — ^This is also not impossible if by 
chance the round-worms ivander into the nma glothdis 

Circulatory System 

Anamia — ^Anaimia leadmg to debihty and dropsy 
m some cases is a prominent symptom in chronic 
helmmthiasis especially m ankylostomiasis The pos- 
sibility of a helminthic infection must be borne m 
mind in obscure cases of anaemia (SaviU, loc at ) 
Ingestion of blood by the worms, oozing of blood from 
the minute wound produced by them and haemolysis 
are tlie probable causes of the anaemia Some autho- 
rities regard this anaemia as being mainly due to a 
haemolytic agent generated by the worms Also 
malnutntion plays some part in the causation of the 
disease at least in some cases The haemoglobin per- 
centage in such cases is usually very low, it may fall 
to 20 per cent or even less than that. Dunng recent 
years I have come across a good number of anaemic 
patients, most of tiienr responded well to iron and 
li\er therapy after anthelmintic treatment 

Cardiac disorders — ^According to Rogers and 
Megaw (loc at ) in fatal cases of hook worm disease 
the heart is dilated and may be hypertrophied and 
sjTicope from cardiac dilatation is a most common 
complication Attacks of paroxysmal nocturnal 
dyspnoea (cardiac asthma) are also not impossible m 
advanced cases of ank)dostomiasis as both cardiac and 
renal derangements may occur in such cases 

Eostnophilia — This occurs m worm infestations 
md IS associated wnth a corresponding diminution of 
the proportion of the polymorphonuclears (Rogers 
and Megaw, loc at) 

Gemto-Urihary Svstem 
Disturbed mictuntion — ^Frequent micturition and 
enuresis are said to be associated with intestinal 
worms Tlicse are probably the results of reflex 
nenous imtation Enuresis in children is a trouble- 
some condition often met with in practice. 

Eulz’tlts and pruritus ant — Thread-worms often 
niigntc to the MiUa and anus and gi\e nse to these 
conditions spcciallj m small children The infants get 
infected with these worms usuallj when thej begin to 
cal a mixed diet 

Skin IiIameestations 

If afrr-rorc (ground itch), both etc — These arc 
due to the infiltmtion of the Ian e of hook w onus into 
^thc ikin (Rogers and Mcgiw loc at ) Some autho- 
niics like Sa\ill 'a\ that urticaria is also caused b\ 
tne worms During the runs tea estate labourers 
ircqucnlh come to hospital for treatment of these 
troiihles 

Latccdrnra (\itihgo) — This also has been ob- 
sen-rd m ca'cs In the acquired atineta of the 
widmoi some chronic IkiwcI disturbances arc common 
t 'lajumdar, loc at), and the mtcstmal parasites 
I w-alh guc nse to srcii bowel disturliances 


Nervous System 

Distemper and restlessness — It is a common 
expenence of the chmaans that the children suffering 
long from worm infestations become very fretful and 
restless This may happen either due to unstabihty 
of their nervous system which is easily disturbed even 
by minor troubles, or toxremia caused by the toxins 
of the worms, or both Intense itching of the anus 
produced by ffie thread-worm may also cause fidgetb- 
ness m children 

Apathy and melancholia — ^In some cases of ankyl- 
ostomiasis the patient may develop also these mental 
disorders (SaviU, loc at ) 

Delirium, grinding of the teeth at mght, picking 
at the nose and night terrffrs — These reflex phenomena 
are commonly seen among the children with worm 
infestations 

Convulsion — This is undoubtedly a very common 
emergency in children Intestinal worms are often 
held responsible for the condition Aithala (1943) 
says that regular convulsions may closely resemble 
epileptic fits in children. The worms can give nse to 
toxemia as well as to an imtative condition of the 
alimentary canal, so both the toxic and reflex causes 
may be responsible for the convulsions in worm- 
infected children Also coma may be associated ivith 
ascariasis in children (Majumdar, loc at ) 

Headache — In a few individuals obstinate head- 
aAe has been found to have acodentally disappeared 
^er anthelmintic treatment Hepatic or gastnc 
derai^ements wrought by the vermes may be attended 
by the symptom Amelioration of pain in such casc.s 
can be partly asenbed also to the purgatives that are 
geijerally admmistered wuth the vermicide 

Defective wnon—Accordmg to Savill amblyopia 
may occur m ankylostomiasis The author has come 
across i^y cases of night-blindness (nyctalopia) 
among the t^-garden labourers who are usually good 
harbourers of I'anous worms Avitaminosis was also 
present in some of the cases 

F<mcr--Worm infecbons are often assoaated with 
pyre.xia of different tyqies of varying degrees Shoit 
comnilsive fever is often found in children AscarLis 

^ malaria in son c 

(Debarma, 1945) and thus may mislead the 

bv diseases can be excluded 

} the absence of their other cardinal characters Tins 
wmbtuhonal symptom is caused probably by some 

SSIn"e^ ''orms in the 

Conclusion 

onK complete, it has presented 

only a few obscnations made by difiercnt authors on 

of a % cry few points 
from the authors meagre expenence Hm^cr 
it IS obnous from the above that intestinal parasites' 

human hr^nl 

»me of thar (^ects on the system arc undoubtedU 

children suffer mok 
1^ their mfcstauons as they have not vet acquired 
miv immunib towards the worms Even'lnb ^ 
old too to ,0 p," 

(.Co'cluifJ ci jen cf fi'-t SI) 
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INTESTINAL HELMINTHIASIS 

D N DEBSARMA, m b , 

Kotlavian Tea Estate Hospital, Lakhimpiir, Assam 

Dunng my practice for a number of years at 
different places of Assam I have come across a good 
number of cases of intestinal helminthiasis which is 
one of the common diseases in this country, and most 
of my patients were children, and their ages roughly 
ranged, from 1 to 10 years Majonty of these httle 
patients belonged to the poorer classes of people such 
as the tea-garden labourers It goes without saymg that 
the laws of sanitation and health are still m infancy 
amongst these poor people, their habits with regard 
to repast as w^ as to the disposal of night-soil are 
generally filthy High inadence of the disease among 
the children is obviously due to utter lack of samtary 
laws 

Cases of round-worms, thread-worms, hook worms 
and tape-worm are usually found m this part of the 
country These loathsome creatures give nse to 
vanous mamfestations m different systems of the 
human body, and these manifestations are often mis- 
leadmg and dangerous Perforabon of the bowel by 
the round-worms and their migrahon to the gall-bladder, 
eustachian tube etc. are not very rare events (Savill) 
In this short commumcabon an attempt will be made 
to show the importance of the worms as a cause of 
morbidity and mortahty in our country, speaaUy 
among the children, the features which have been 
frequently observed to be associated with the worm 
infecbons will be pointed out Most of these features 
were present m my cases The points have been 
bnefly dealt with below under severd headings 

Digestive System 

Appetite — ^Intesbnal worms cause a capricious and 
somebmes ravenous appebte, in spite of which tlie 
vicbms (tisually children) become thin and sallow 
(Savill) Unnatural desire to eat objects such as earth, 
kerosene oil etc , is a well-known feature in ankylos- 
tomiasis Voraaty m children, with ‘pot-bellies’ is 
usually a character of worm infecbons 

Aiiorevta — Severe anorexia may occur in some 
cases due to the toxjemia caused by some unknown 
toxins generated by the worms and may lead even to 
fatal terminabons in certain cases A notable mstance 
in experience of the author (1943) was that of a 
little lass of about five who apparently died of an 
intractable anorexia after her protracted illness due to 
worms 

Dyspepsia — ^Vanous digesbve disorders like 
dyspepsia are caused by these parasites They also 
interfere with the absorpbon of food and thus exert 
a very sinister influence on nutnbon speaally in 
children Indigesbon has been found to be a veiy 
common disorder among the children infested with 
worms 

Diarrhoea — Penodic attacks of diarrhoea may be 
caused by some intesbnal worms Acute diarrhoea 
often caused by the ascans may simulate even cholera 
and thus may mislead the chmaan (Debsarma, 1943) 


Dysenteric symptoms — Worms may sometimes 
produce also dysenteric symptoms These are due to 
irntabon and ulcerabon of the intestines caused by 
the parasites (Majumdar, 1938) These dysentery 
like symptoms were seen to have disappeared alter 
anthelmintic treatment m several cases and can 1* 
disbnguished from true dysentenes by microscopic 
examinabons of stools in doubtful cases 

Hemorrhage per anum — ^Intesbnal hsemorrhage 
in small quanbbes may take place in helminthic 
infestations The ankylostomum duodenale is a frequent 
cause of melaena (Savill, loc cit) The worms may 
also give rise to profuse bleeding per anum when 
they complicate some other diseases like typhoid fever 
Colic — Intesbnal colic due to spasm of the bowels 
and mechamcal pressure caused by masses of round- 
worms has been found to be a common occurrence both 
in children and adults who harbour these parasites m 
enormous numbers 

Intestinal obstruction — ^Masses of round-worms 
knotted together may cause mtestmal obstrucbon and 
IS indeed a very serious condibon Some amount of 
obstrucbon in the bowels by the knots of worms is 
quite possible m some cases 

Hepatic disorders — Vanous hepabc derangements 
like cholangibs and fatty degenerabon (Rogers & 
Megaw, 1935) may occur in long standing cases of 
worm infecbons The intesbnal toxins secreted by 
the worms are probably responsible for these abnor- 
mahties Many authonbes hold that the worms 
produce their effects on the human system chiefly 
through the acbon of these toxins In some instances 
the parasites themselves may produce some disorders 
dunng their passage through tlie organ 

Salivation — ^This is quite well-known to the 
physiaan It is perhaps a reflex hypersecbon of 
saliva due to some gastnc imtabon 

Vomiting — Often bmes it occurs after a vermifuge 
which disturbs the worms and kills few of them and 
sets dismtegrating them which produces a toxic con- 
dition giving nse to vomibng (Rajaram, 1944) 
Probably the toxins in the blood act directly on the 
vomibng centre in the medulla in such cases Intense 
vomibng due to worms may be mistaken for that of 
pregnancy toxaemia in certain cases Wandenng of 
the worms to the stomach may also cause nausea and 
vomibng 

Respiratory System 

Broncho-pneumonia — The larvae of the ascans 
passing through the lungs may cause it (Majumdar, 
loc cit ) Some other worms like the ankylostomes 
also pass through the lungs and may cause pulmonary 
disorders of varying degree The worms probably 
play some part in the causabon of chronic bronchibs 
too Respiratory catarrh is a common feature asso- 
ciated with prevalence of ascans infecbon in children 

Asthma — Helminthiasis is often associated ivith 
asthma (Majumdar, loc cit ) Paroxysms of asthma 
are somebmes seen in children with worm infestabons 
The worms- may secrete some protein which may be 
responsible for the condibon 



TYPHOID FEVER IN CHILDREN ‘ 


P N LAHA, MD, 

AND 

B P KACKER, 

From the Department of Cluldren’s Diseases, 
Medical College, Agra 


Typhoid fe\’er is a disease of youth and early 
adult life It IS not infrequent m childhood, but 
infants are rarely affected In young children, the 
disease is not \ ery uncommon Surgeon-hlajors 
Qeghom and Holmes who had much experience m 
this subject regarded tyqihoid fever among natives as 
a lery common disease, and thought it possible, if 
not probable, that many native children pass through 
unrecognised attacks in early life Gnffith and Mitchell 
(1938) are of opinion that it is disfanctly less frequent 
upto the age of 5 years and specially m the first 2 
years of life, but numerous studies have shoivn that 
it cannot be called rare Typhoid fever may be found 
e\'en in foetus and the new bom (Morse, 1903) One 
Vj (P ^ L ) during his years’ expenence in the 
children s department has obseiw'ed a fair number of 
cases of typhoid fever m children, but it is not so 
common as in adults This is probably due to the fact 
that children are not so freely sent to the hospital for 
^miKion as are adults Pearson and WyUie (1935), 
Hutchison (1935), and mnous other paediatncians are 
of opinion that tyqihoid fever may be of a mild type and 
not cause the patient to look senously ill With this 
0 sensation the authors are m complete agreement 
uch mild cases are often not differentiated from other 
The authors are of opinion that if 
me mild cases were subjected to thorough investiga- 
lons then the relatn e incidence in children would prove 
0 be considerably higher than is usually recognised 


In children the temperature is more often of ai 
in eraittent type, may be remittent, and the classica 
continu^ tiqic of temperature is less frequentb 
seen, whereas in adults the temperature is usualK-' o 
t}-pc It is knowm that in a large bull 
01 ndult patients the temperature becomes intermitted 
towards the end of the disease whicl 
1 oubtedh IS due to the gradual development o! 
imniunih against the infection Arguing from thi< 
obscn-ation the authors opine that the presence ol 
mtemiitlcnt tem^rature in children coupled vnth iht 
h disease point to the presence of r 

^ inimunitv m them agninst t)*phoj(j 

Zri . this immunitv must neccssanU be natural 
mo Another point has hchn noted h^ 
^cucopcnia IS not common in childrcr 
m ui marked contradistinction to that observed 

courec ^'ddren usualK run an uncomplicated 


m '^7 ^'^'•ded three cases of tvphoid lev 

lew establishing tl 

were ^ 

nr G P N-oop ..c, 


Case Reports 


Case I — P , 5 years, Hindu male child Com- 
plaint — ^fever, duration 18 days 

Physical exammation — ^Temperature 102°F , pulse 
120 and respiration 20 per minute Appearance 
completely non-tovic. Tongue coated Abdomen, 
heart, lungs and other systems normal 

Investigations— -Blood total leucocytes 8,900, 
polymorphs 38, lymphocytes 50, mononuclears 12’ 
Widal test piositiv'e 1 m 250 against typhoid 

Points of interest — 1 Completely non-toxic ap- 
pearance 2 Absence of leucopema 3 Presence of 
intermittent fever (vide Temperature Chart I) 

4 Uncomplicated course 5 Rapid convalescence 

Case 2 — S , 10 years, Hindu male child 
Complaint— Fever, duration 10 days 

Physical exammation— Temperature 101 °F , pulse 
24 per mmute, blood pressure 
110/80 Tongue furred Completely non-toxic ap- 
pearance Spleen palpable. Heart, lungs and other 
systems normal 


iiivcaiigciuoiis — jDiooa total leucocytes 7,850, 
polymorphs 82, lymphocytes 16, eosinophils 2 Blood 
raltare (10th day of fever) positive for B typhosus 
Uidal test on the 11 th day of fev'er completely nega- 
tive, but on the 18th day of fever posihve 1 m 250 
against typhoid Stool examination showed no 
abnormal findings 

Points of interest — 1 Completely non-toxic ap- 
^rance 2 Absence of leucopema and eosmopema 
3 Presence of remittent fever wutli about 3 degrees 
fiuctutabon (vide Temperature Chart II) 4 No 
complicaHons 5 Dunng the whole course the child 

S 6 Presence of relative 

bradycardia during second week 7 Dunng con- 
^«cence there was still further brady cardia— pulse 
Tate 58 per minute ^ 

nir., P Hindu male child Com- 

plaint— Fev er, duration 62 days 

^ I 1 ^’^^‘nation — Temperature 98 6 °F 

Kk^blit^th?'^ respiraPon 20 per mmute Flo toxic 
K- 1" .nJ Spleen 1 ", 

Iner 1 ^d both firm to the feel Heart, lungs and 
other systems normal ^ 

Imespgations — Blood total leucocvtes 4,8(X) 
^Ivmo^hs 56, Ivmphocytcs 41, mononuclears 3 
aldehyde and urea sPbaminc 
iTr ' negative Widal ^^-as repeated twnce 

occa^iS' "•as negative on botli 

^lons Sknagram of diest was normal Unne and 
stool cultures revealed no bnctcnal grov th 

icvcr^Sn7p’"^''7'^~’ Presence of intermittent 
icvcr dunng whole course of die illness (z-dc 
Temperature ^art Ill-whole chart not rcpzo- 
rtm ] diagnosis Ol tvphoid lever v os 

^ persisted to be regatne This was 

no doubt due to the absence of the development ? 
agglutinins m ^e Mood This mav e^)iS T,cn a 

C"comphcntcd coj-c^ ^ 4 \i,sf'-cc 
of marked leucopema. 



GLUCOSE TREATMENT OF DIABETES AND EFFEa 
OF SEDATIVES VyiTH A CASE REPORT ' 

B> C ROY, MD; DSC, MRCP, FRCS, 

H N MUKHERJEE, BiSc , mb, dj c (bond ) 

' , I AND ' 

DM CHAE31AVARTY, mb 
BtochcmKal Department, Sir Nilratan Sircar Research 
Institute, Carmichael Medical College, Calcutta 

The view that the hyperglycsemia of diabetes is 
not really a pathological mahifestdtion but a physio- 
logical response was first put forward by Roy and 
Mukherjee (1935, 1939) The effect of glucose given 
intravenously to diabetics 15 usually benefiaal Thus 
Roy and Mukherjee (1935) found “that glucose when 
giveri intravenously in diabetes was utihsed The 
introduction of glucose in adequate amounts intra- 
venously quickly bnngs available glucose to tissues 
and liver and thus stops hepatic gluconeogenesis and 
reduces aadosis and ketosis After a few days in 
spite of receiving daily injections of 150 cc of 25 per 
cent glucose intraveriously the hyperglycjemia was 
definitely reduced ” 

The effect of intravenous glucose therapy in a 
case of diabetes is reported here 

Case Report 

History — P G 1 Hindu, male, age 46, was admitted 
to this Hospital on 8-6-46 

.Complaints — Frequency of mictuntion and poly- 
phagia for last 3 years and glycosuria dunng this 
penod Left eye has got no vision due to glaucoma 
and there is a cataract in his right eye for last 3 years 

Systemic Examination — Liver 1" palpable below 
costal margin A moderately large hydrocele in the 
right side of the scrotum of eight years’ standing 

The patient attended the outdoor of the Carmichael 
Medical College Hospitals on 23-4-46 when his unnc 
vas examined qualitatively and sugar was found in 
r the unne He could not be then admitted in the 
Hospital but ^vas put on a restncted diet As men- 
tioned above he ^vas admitted to this Hospital on 
S-6-46 Body weight of patient was 106 lbs 

•Treatment — ^Thc patient ^vas kept on a restncted 
diet of 4 chapattis (510 calones), 8 oz of boiled 
vegetables (80 calones), and 8 oz of milk (144 

calones), morning and evening He was thus kept on 
a diet of 1468 calones jier day His unne was sugar- 
free So a sugar tolerence test was done on 24-6-46 
after adminstenng 50 gms of glucose by mouth 
Initial fasting blood sugar 0 077% 

Blood sugar after hr 0 133% 

„ after 1 hr 0 143% 

„ after 1)4 hr 0 167% 

„ after 2 hr 0 182% 

The test showed that though his fasting blood 
sugar level ivas normal his glucose tolerence was poor 
and definitely hke a diabebc. 

Intravenous Glucose Therapy — ^He was then given 
50 c c of 25 per c 6 nt glucose solution mtravenously 
twice daily from 25-6-46 to 1-7-46 ’ 


A glucose tolerance test was done on 2-7-46 wth 
50 gms of glucose by mouth 

Fasting blood sugar 0 063% 

Blood sugar after ljE4 hr 0 118% 

[ , „ after 2 hr 0 133% 

The diabetogenic function of the antenor pituitary 
IS now recogmsed by physiologists Opium deriva- 
tives are used empincally by practitioners of indigenous 
medicme in diabetis To ascertain whether opium has 
got any depressing effect on the antenor pituitary 
therepy alleviating the diabetic condition the patient 
was given 15 minims of Iiq morphine hydrochlor 
thnce_ daily by mouth along with the intravenous 
glutos 6 treatinent from 3-7-46 to 10-7-46 

A spgar tolerence test was again done on 11-7-46 


Fasting blood sugar 0 095% 

Blood sugar after 1)4 hr 0 105% 

„ after 2 hr 0 111 % 

5 , after 2)4 hr 0 118% 


From this sugar tolerence test it appears that 
morphme may have a beneficial effect 
I He was next given methophenobarbitone (Rutonal 
— ^May & Baker) )4 ^ m tlie morning, )4 gr at noon 
hnd 1)4 gr at bed time by mouth along with 50 cc 
of 25 ' per cent glucose solution intravenously twice 
daily from 12-7-ft to 17-7-46 
' On 18-7-46 agaiil a sugar tolerence test was done 


Fasting blood sugar 0 069% 

Blood sugar after 1)4 hr 0 125% 

„ after 2 hr 0 105% 

„ after 2)4 hr 0 069% 


It appears that methophenobarbitone (Rutonal — 
May & 'Baker) has an inlubitory action on the anterior 
pituitary tliereby unproying the glucose toleretice 
But furtlier experimental evidence is necessary 
, Finally the patient was kept on the restncted diet 
alone and intravenous glucose therapy was stopped 
from^ 19-7-46 to 29-7-46 

’ On 30-7-46 a final sugar tolerence test was done 


Fasting blood sugar 0 08% 

Blood sugar after 1 hr 0 083% 

„ after 1)4 hr 0 095% 

„ after 2 hr 0 091% 


It should be noted that the patient was kept on 
tlie measured restncted diet mentioned above through- 
out the penod of mveshgatiofl, t e , upto 30-7-46 and 
he was given 50 cc of 25 per cent glucose solution 
intravenously tivice daily from 25-6-46 to 17-7-46 

Comments 

Though the patient on admission in the Hospital 
did not pass sugar in the Unne and his fasting blood 
sugar level was normal his glucose tolerence was like 
trat of a diabetic After the first penod of glucose 
therapy t e , from 25-6-46 to 1-7-46 (a penod of eight 
days) the patient showed an improvement in his 
glucose tolerence The 2nd test penod (3-7-46 to 
(Concluded at foot of page ii) 
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Medical College, Agra 

Typhoid fe\er is a disease of youth and early 
adult life It IS not infrequent in childhood, but 
infants are rarely affected In y^oung children, the 
disease is not very uncommon Surgeon-JIajors 
Oeghom and Holmes who had much experience m 
this subject regarded ty'phoid fever among natnes as 
a very common disease, and thought it possible, if 
not probable, that many natue children pass through 
unrecognised attacks in early hfe Gnffith and Mitchell 
(1938) are of opinion that it is distinctly less frequent 
upto the age of 5 years and specially in the first 2 
years of life, but numerous studies have shown that 
it cannot be called rare Typhoid ferer may be found 
even in foetus and the new bom (Morse, 1903) One 
^ ^ ) dunng his 3>4 years’ expenence in the 
children s department has observed a fair number of 
cases of ti-phoid fever in children, but it is not so 
common as in adults This is probably due to the fact 
that children are not so freely sent to the hospital for 
^mission as are adults Pearson and WyUie (1935), 
Hutchison (1935), and ■various other pasdiatnaans are 
of opinion that tvphoid fe^ er may be of a mild type and 
not cause the patient to look seriously ill With this 
0 scn-ation the authors are in complete agreement 
"ot differentiated from other 
fh ^ disorders The authors are of opinion that if 
e mi d cases were subjected to thorough inveshga- 
lons en the relative inadence m children would prove 
considerably higher than is usually recognised 

In children the temperature is more often of an 
in emiittent type, may be remittent, and the classical 
rontinu^ type of temperature is less frequentlv 
n, w herons in adults tne temperature is usuallv' of 
known that in a large bulk 
nuiiit patients the temperature becomes intermittent 
towards the end of the disease which 
undoubtediv IS due to the gradual development of 
imniunitv against the infection Arguing from this 
inffm authors opine that the presence of 

m emuttent tem^mture in children couplk wnth the 
disease point to the presence of a 
fnfpr ™munity in them against tvphmd 

n f Ibis immunity must nccessanlv be natural 

S? bv 

and thic kucopcnia is not common in children 

in ad. Itl contradistinchon to that observed 

course usuallv run an uncomplicated 

in cluIdYn '"'Y I'Tboid levcr 

few fnt " "’b l)c ot value in establishing the 

cl arts their temperature 

G P Xeogv Trcn 


Case Reports 

Case I — P , 5 years, Hindu male child Com- 
plaint — fever, duration 18 days 

Physical examinabon— Temperature 102“F , pulse 
120 and respiration 20 per minute Appearance 
completely non-toxic. Tongue coated Abdomen, 
heart, lungs and other systems normal 

Investigations — Blood total leucocytes 8,900, 
polymorphs 38, lymphocytes 50, mononuclears' 12' 
Widal test positive 1 in 250 against typhoid 

Pomts of mterest — 1 Completely non-toxic ap- 
pearance 2 Absence of leucopenia 3 Presence of 
intermittent fever (vide Temperature Chart I) 
d Uncompheated course. 5 Rapid con'valescence. 

Case i.— KS, 10 years, Hindu male child 
Complaint — Fever, duration 10 days 

Physical examination— Temperature 101 °F , pulse 

iiaYY 24 per minute, blood pressure 

110/80 Tongue furred Completely non-tcnac ap- 
pearance. Spleen palpable. Heart, lungs and other 
systems normal 

Invesbgations — Blood total leucocytes 7 850 
polymorphs 82, lymphocytes 16, eosinophils 2 Blood’ 
raltare (10th day of fev'er) positive for B typhosus 
Widal t^t on the 11 th day of fever completely^ nega- 

positive 1 m 250 

^inst tyjihoid Stool e.xamination showed no 
abnormal findings 

Completely non-toxic ap- 
Pe^ce 2 Absence of leucopema and eosinopenm 
a ence of remittent fever with about 3 d 4 rees 
fluctutabon (vide Temperature Chart II) 4 No 

u^^ ^ the whole course the child 

SflrSr '>rad,c„d„_p„,se 

nla.nPY^ '^bild Com- 

plaint— Fever, durabon 62 days 

^'^^'"'"^tion— Temperabire 98 6 °F, 

C respirabon 20 per minute No toxic 

St r i’Lr? "’“'■"I r" f”"” spie» ™ 

Inv esbgations — Blood total leucocvte^ 4 Rnn 
K>™oyhs 56, K-mphoctes 41, mSScars ^’ 
»..noph.ls 0 Widal, aldahjdc ^d urS 

ta;™. "‘45""'= O" both 

of chest was normal Unne and 
-tool cultures revealed no bacterial growth 

■ever^Sn/^thY'^'hY"’ mterm.ttcnt 

lever dunng the whole course of tlic illness 

clmS vv, 4 ? dngnoMs oi typhoid fever vas 
cjiniai Uidal persisted to be rc^tuc Th.- a-.- 

ao d^bt d,a ,0 the ab.a„« of thfdo'owVy 

apclutmi-s xH MoM r„„ ma, oxA'i , 
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and the ureter freed into tlie iliac region, the wound was stitched up, leaving the 
kidney lying out of its lower end. A second muscle-splitting incision having been 
made m the left groin, and the peritoneal cavity opened, a large mass of tuberculous 
glands lying m the mesentery of the small intestine was removed. The peritoneum 

was then cut through on the back wall and the 
pelvic ureter exposed. As it was traced over the 
/ '■ pelvic brim it was dilated and buried in dense 


( 

\ 



Fig. 29 . — Case 8. Acquired 
stricture of left ureter. Infected 
hydro-ureter and iiollowed kidney. 


iron-like adhesions, but just above the bladder it 
became narrowed and stenosed. Here it was cut 
across between ligatures, the wound stitched up 
with drainage, and the whole specimen removed 
from behind. 

Convalescence was uneventful and the urine 
became sterile and free from pus within three 
weeks. 

Specimen {Fig. 2S). — The ureter is seen tied 
off at its junction with the bladder. Above this 
the ureter is dilated and tortuous and the kidney 
hollowed and injected. 

Case 8. — Acquired stricture of left ureter. 
Infected hydro-ureter and hollowed kidney. 

A married woman, age 36, examined in 
October, 1926, stated that in February, 1915, she 
got soaked when in evening dress, and was seized 
with fever and pain in the left side of the back. 
On and off ever since she has had these attacks 
at intervals of about a year : high fever, back- 
ache, increased frequency, and strangury. Between 
the attacks the bladder is usually troublesome. 
She has had courses of vaccines and drug treat- 
ment rvithout relief. There was no X-ray 
evidence of stone. The urine drawn off by 
catheter was hazy with pus and the colon bacillus. 
The bladder, which would only hold 4 oz., showed 
marked basal cystitis. The right kidney proved 
healthy and efficient. A No. 5 ureteric catheter 
would not pass more than one inch up the left 
ureter. A fine left ureteric catheter was passed 
to the kidney ; a specimen was taken which 
contained pus and B. coli and was functionally 
of poor value. A pyelogram showed the catheter 
curled up in a large hydro-ureter, and abo%>^e this 
a small kidney with hollowed calices and dilated 
pelvis. 

Opekation.— On March 9 the left kidney was 
exposed from behind, the pedicle isolated and liga- 
tured with catgut. The kidney was not enlarged 
or lobulated. The pelvis was not much distended, 
but the ureter was dilated, thin-walled, and bound 
down by tough adhesions, the result of inflamma- 
tion. It was separated as far as the iliac crest, 
and the wound stitched up with the kidney 
hanging out of the wound. 

The patient was then turned on her back, 
the left rectus turned outwards, the peritoneum 
not opened but pushed away from the left laf 
wall of the pelvis, and the ureter identified. The 
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ureter was far larger in tlic pelvis than it was in the loin, tortvious, and. with tough 
fibrous bands full of veins and blood-vessels very adherent to the peritoneum. The 
uterine arteries and veins, spread out famvise across the ureter in the fibro-fatty 
tissue in which they were buried, had to be separated carefully and ligatured in 
series. With patience this was gradually accomplished, and the outer side of the 
ureter was cleared as far as the bladder, but the inner attachment prm'cd more 
difficult to clear, and just at the lower end the peritoneum was torn. Eventually 
the ureter was cleared right down to the wall of the 
bladder. The last inch was quite narrow' as it entered the 
bladder. Immediately above that the ureter was widely 
dilated and its wall thickened. It gave the impression 
that the large artery and veins running downwards from 
the uterine vessels to the side wall of the bladder and 
top of the vagina had compressed the low'cr end of the 
ureter and so caused the obstruction. Possibly there had 
been inflammation in the parametrium on the left side 
around these vessels wdiich had formed constricting bands 
of fibrous tissue around the blood-vessels. The ureter was 
cut across between ligatures at the entrance to the bladder, 
and the whole specimen was removed entire through the 
loin. The wound was stitched up with drainage. Recovery 
was uneventful. 

Specimen {Fig. 29). — The whole of the pelvic ureter 
above the ligature is seen very much dilated and its 
walls thickened. There is atroph}’- with hollowing of the 
infected kidney. 

Case 9. — Congenital defective kidney and ureter. In- 
fected hydro-ureter and hydronephrosis without an organic 
obstruction in the ureter. 

A girl, age 10, first examined in September, 1926. 

It was stated that she suffered from imperative micturi- 
tion and constant bed-wetting. There was no pain and 
very little effect on the general health. The urine con- 
tained a quantity of pus and B. coli. The left kidney 
Avas natural and efficient. The right kidney AA'as heardly 
infected. The right ureter AA'as completely patulous, so 
that pj'elographic media injected into the bladder floAved 
freel}' into the right ureter and kidnej'. Pyelograms 
shoAA’ed a AA-ide tortuous hydro-ureter and a dilated kidney 
pelA'is AA’ith a small relic of kidney substance lying on the 
top of it. For some months efforts AA-ere made to disinfect 
the kidney and ureter by filling up the bladder AA-ith anti- 
septics and placing the child on a bed AAith her head doAvn 
and feet up. The infection somcAA'hat abated, but as the 
symptoms AA'ere in no AA'ay relicA'ed it AA'as decided to 
operate in June, 1927. The right kidney AA'as exposed 
from behind and isolated, the ureter AA’as then exposed 
through a paramedian incision, traced as far as the bladder 

AA’all, and remoA'ed in one piece Avith the kidney. RecOA'ery Congenital defectiA-e kidney 
AA’as uneA'entful, tireter. Infected hydro- 

Specimen {Fig. 80).— This consists of a small lobu- 
lated relic of kidney substance about the size of a Avalnut. in tlie ureter, 
lying at the top of a dilated and thiek-AA'alled infected 

pelvis and ureter. The ureter AA’as completely patulous at its entrance into the 
bladder. 

This specimen represents a not uncommon type of hydronephrosis and 
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hydro-ureter, the causation of which is obscure. There appears to be no 
organic obstruction to tlie ureter or kidney in tlie lumen, in the wall, or 
without the wall of the ureter. The condition^ which may be unilateral 
or bilateral, juay be explained on the following hypothesis. The subject is 
born with a congenital defect of the ureter, just as a subject can be born with 
a congenital club-foot. This defect resides in the wail of the ureter, M-hich 
is born so wide that the muscle coat of the ureter is from birth unable to 
contract so as to close the wall of the ureter in peristalsis and to close the 
normal valvular opening of the ureter into the bladder which exists in normal 
persons, but which does not exist in these defectir^e subjects. At e^^ery act 
of micturition the bladder closes down in the urine in the bladder, subject- 
ing it to a certain pressure. This pressure results not only in emptying the 
bladder by the urethra, but also forces urine backwards and upwards into 
the patulous ureter and kidney pelvis. The muscle coat of the defective 
kidney pelvis and ureter undergoes hypertrophy in an attempt to resist the 
pressure of the bladder muscle. This resistance is, howexm’, ineffecti’s^e, and 
gradually the kidney substance becomes hollov'ed out and destroyed from 
the back-pressure of the bladder muscle at each act of micturition. A very 
small increase in the pressure in the renal pelvis is sufficient when acting over 
many years to cause back-pressure atrophy of the renal parench}ma. For 
instance, in prostatics with giant overflow bladders, experience shows that 
on balancing the renal pressure after suprapubic cystotomy against tlie gravity 
of a column of water, this pressure is seldom more than six inches to at most 
a foot of water. 

In this way it is possible to suggest an explanation of these cases of 
hydro-ureter and Iwdroneplirosis with no organic obstruction, which are jiot 
uncommon, and resemble Hirschsprung’s disease of the colon or congenital 
megacolon, 

Cn-SC 10. — Double Jridney with double ureters, one of which opened into the 
bladder, the other into the vagina. 

A single woman, age 32, first examined in October, 1925, stated that in October, 
1923, she had an acute attack of pyelitis of the right kidnej', followed by further 
attacks in November, 1924, and in March and July, 1925. 

The patient looked wasted and poisoned. The urine contained pus, the colon 
bacillus, and streptococci. Pyelograms and functional tests applied showed a healthy 
left kidney, but on the right side a small infected, hollowed kidney. 

Operation. — The right kidney was explored from behind at an operation in 
December, 1925. A small narrow ureter was found running up to the renal pelvis. 
On the inner side of this rvas a thick-rvalled hollow structure, in appearance like a 
dilated ureter, which ran to the extreme upper pole of the kidney to end blindly in 
a small nodule of fibrous tissue. The renal artery and vein, which coursed in front 
of the double ureters, were ligatured with catgut, the kidnej’’ was pulled downwards 
and outwards, and the lower portions of the double ureter were defined as far as 
the iliac crest. Here the two ureters were divided between ligatures, and the wound 
was stitched up without drainage. 

On investigating the specimen removed (Fig. 31) it was found that the lover 
outer ureter ran to a moderately dilated renal pelvis, as shown in the pyelogram, 
which pelvis belonged to the lower half of a double kidney. The upper mner ureter, 
dilated and thiek-walled, ran to the extreme upper portion of the kidney, where i 
ended in a small nodule of tough flbrocj’stic tissue. This tissue was found o 
be an atrophied bud representing the upper half of a double kidney. 


FiC!. 31 . — Case 10. Double kidney (A) 
with double ureters (B), one of whieh opened 
into the bladder, the other into the vagina. 


During convalescence it was discovered 
that the patient suffered from an excessive 
purulent vaginal discharge, which appar- 
ently had been present ever since she had 
had measles in 1917, and which she had 
never previously mentioned to anyone. On 
further questioning, she acknowledged that 
Avhen young she was aware that urine used 
to leak from the vagina. In November, 
under antesthesia, a long thickened crest 
could he felt running along the right side of 
the vagina towards the right lateral fornix. 
Here a tiny opening could he seen from 
which large quantities of foul, greenish, 
mucopurulent fluid were exuding. 

Second Operation. — In January, 1926, 
a second operation ivas performed. The 
right rectus was turned outwards and the 
peritoneal cavity opened. The abnormal 
ureter could he seen lying behind the 
peritoneum which covered the iliac fossa, 
tortuous and swollen with mucopus. The 
posterior peritoneum was incised from the 
caicum down to the broad ligament. 
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exposing the double ureters, which were deeply buried in dense fibro-fatty adliesions 
full of veins. Tlie upper ends ligatured at the first operation, buried in a mass of 
retroperitoneal fat, were freed and brought downwards and forwards into the pelvis 
until the uterine vessels were reached, crossing from without inwards and over the 
ureter, and were cut across between ligatures. Tlie small outer ureter was found to 
pass across the front of the upper dilated ureter and run forwards through the broad 
ligament to the back of the bladder. This was separated and cut across between 
ligatures. The dilated upper ureter was traced outwards to the top of the right 
lateral vaginal wall, where it was surrounded with dense fibrous bands enclosing 
veins and arteries, which made dissection A'cry dilficult. At this point it divided 
into two branches. The inner one communicated through a fine opening into the 
right lateral fornix with the vagina itself. The outer one ran downwards and 
outwards for some inches as a blind pouch along the lateral wall of the vagina, 
corresponding to the ridge previously noticed in the vaginal wall. A clamp was 
then placed as low down as possible, and the two branches of the ureter were cut 
across below the clamp. ^Vhen this was done a certain amount of purulent fluid 
escaped from the blind pouch still attached to the vagina. This cut left a wide hole 
leading from the upper end of the blind pouch along the lateral wall of the vagina 
into the upper end of the vagina itself. A tube was inserted through the hole into 
the vagina and left to drain the space opened up in the retroperitoneal tissues. The 
cut in the posterior peritoneum having been stitched up and the appendix removed, 
the wound in the abdominal wall was stitched up as usual. The wound healed 
satisfactorily, but the patient continued to suffer from occasional attacks of dull pain 
in the pelvis, always reduced by a sudden discharge of pus from the vagina. 

At a further examination under anaisthesia in ISIay, 1926. a small cystic swelling 
could be felt on the right side of the uterus which opened into the right side of the 
fornix and was continuous with the thickened crest whieh ran from the opening 
downwards and outwards along the right wall of the vagina. This crest and as 
much as possible of what remained of the blind pouch were cut away through the 
vaginal wall with scissors. 

Since then the patient has gone on well, and has been able to hunt and live an 
active life, although she occasionallj' gets mild attacks of pelvic pain relieved by 
the passage of a small quantity of mucopus from the vagina. 

Specimens (Fig. 31). — 

A. Consists of a double kidney with two ureters. The upper kidney is repre- 
sented by a small fibrous nodule lying at the top of a wide, thick-walled ureter, 
heavily infected. 

B. This consists of the lower portion of the two ureters. The small lower 
ureter crosses the upper ureter in front from without inwards and ends in a ligature 
at the point where it entered the bladder. 

The upper ureter is widely dilated and the wall thickened by inflammation. 
It runs downwards and outwards and is seen to end in two branches : the inner 
one is small and terminates by an opening into the top of the vagina, the outer 
one is larger and was continued in life some three inches farther down to end as 
a blind pouch lying in a thick-walled crest in the right lateral wall of the vagina. 
This pouch, not shown in the drawing, was removed at the third operation. 

Tlie full diagnosis of this case was only possible at operation, especiallj^ 
as the patient had concealed a most important part of her history till after 
the first operation. 

Case 11. — Congenital cystic kidney with ureter opening into the vagina. 

A child of 12 years, first examined in 1913. It was stated that since birth her 
mother had noticed large quantities of pale urine leaking continuously from the 
vagina. An opening could be seen in the left lateral fornix of the vagina, from 
which pale urine containing 0-2 per cent urea exuded, 

Operation. — The left rectus was turned outwards. A small cystic kidney was 
found on the left side, and the ureter could be traced down from tins to the top ol 
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the vagina. The kidney was freed from its pedicle, and tlic ureter cleared to the 
top of the vagina and cut across. The kidney and ureter were then ^cmo^^ed in 
one piece. Convalescence was uneventful, and there was no further trouble. 

Case 12. — Congenital ectopic pelvic kidney complicated with calculus and 
infection. 

A woman, age 44, examined in April, 1927, stated that for sixteen j^ears she had 
suffered from intermittent attacks of fever, bladder strangury, and pyuria. 
Recently she had suffered from severe attacks of pain in the front and back of the 
left loin, with nausea and faintness. X-ray examination revealed a' curious group 
of shadows shaped like gall-stones lying in the middle of the pelvis. Pyelography 
revealed a healthy right kidnej^ lying in the normal position, and an infected ectopic 
hydronephrotic left kidney of poor functional value lying in the pchds and containing 
stones. 

Operation. — In May, 1927, the left rectus Avas turned outAvards from the middle 
line, the peritoneum opened, and the intestines cleared out of the pehns. The left 




Fig. 32,-~Ca5e 12. Congenital ectopic pelvic kidney complicated Tvith calculus and 
infection. A, Front view ; B, Back A'iew ; C, Side view. 

kidney Avas lying beliind the peritoneum beloAv the brim of the pelvis. The kidney 
itself lay on the left side of the dilated pehds, from AA’hich the ureter passed doAvn- 

Avards and backivards behind the kidney to penetrate the left d ’■ ■ ' , . ' 

reach the bladder. The kidney AA^as supplied by three sets of . ‘ ■ 'O ■ 

AATre tAA’o arteries and tAA’o large A’eins running doAim from the front of the aorta 
and A'ena caA^a OA’-er the bifurcation of the aorta to enter the upper end of the 
kidney and suspend it. Large A-^eins emerged from the main A^eins to distribute 
themselves in the perinephric fat. These had to be tied in series, the peritoneum 
being cut through and the kidney and pehas gradually cleared. The tAim upper sets 
of blood-A^essels AA'ere ligatured AA'ith catgut and the Avascular pedicle AA-as freed. The 
ureter aa’rs then traced doAvn through the broad ligament to the AA-all of the bladder. 
There Avere tAVO or three large arteries and A’eins running up in a plexus from the 
uterine artery and A’ein, surrounding the ureter and passing up to the kidney sub- 
stance. These had to be ligatured in turn, and finally the ureter AA-as left attached 
to the Avail of the bladder free from blood-A’essels. The ureter AA-as tied off close 
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to the bladder wall and the Avhole specimen removed. The peritoneum having been 
stitched up on the back wall with catgut, the abdominal wound was united ndthout 
drainage in the usual manner. Recovery was uneventful. 

Specimen (Fig. 32). — 

A. The kidney is viewed from the front exaetly as it lay in the body. The 

kidney substance is below and to the 
left. Above there can be seen the 
ligatures round the two upper groups 
of blood-vessels, between and below 
which is a large venous sinus. Above 
the ligature can be seen a portion of 
the dilated kidney pelvis. 

B. The kidney viewed from behind 
and hidden by the grossly distended 
renal pelvis. The pelvis is constricted 
around its middle by a wide band of 
fibrous tissue containing a large vein 
which forms another venous sinus con- 
necting the lateral veins on each side. 
The ureter comes off underneath this 
band and vein, and is constricted by 
them so as to possess a valvular 
opening. 

C. This shows a lateral view of 
the specimen. The kidney is in front, 
the dilated pelvis behind. The origin 
and constriction of the ureter by the 
band and vein are made clear. 

Fig. 33 represents the main blood- 
supply of the organ from three different 
sources, and indicates the stones lying 
loose in the renal pelvis. In addition 
to the main blood-vessels and their 
anastomoses as sho^vn, there was a set 
of six large anastomosing veins running 
in front of the specimen in the peri- 
nephric fat which had to be tied off 
and removed before it was possible to 
expose the kidney itself. 

The extraordinary wealth of the blood-supply of the pelvic kidney is 
a feature met with in pelvic ectopic kidneys, and has been known to deter 
opei’ators from proceeding to nephrectomy in such cases. The e.xercise of 
gentleness and patience is required to surmount this difficulty. 

Though the kidney was lying in the pelvis, yet the renal pain experienced 
by the patient was in the left loin in the usual position of renal pain. 
The writer knows of three similar cases operated on by others in which the 
same feature as regai’ds the position of the pain was noticed. This fact makes 
the diagnosis all the more difficult. 



Fig. 33 . — Case 12. Diagram to show tho blood- 
supply of tho kidney in Fig. 32. 
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THE EARLY DEVELOPMENT OF HOSPITALS 
(BEFORE 1348.) 

(Being the Thomas Vicary Lecture delivered at the Royal College of Surgeons of England, 

on November 3, 1927.) 

By GEORGE PARKER, 

C0NSULTn.-0 PHYSICIAN TO THE BBISTOI, GENERAL HOSPITAL, 

I DESIRE in the first place to express my sense of the honour of being invited 
to address the Royal College, and also my pleasure at seeing here to-day repre- 
sentatives of the Barbers’ Company who endowed this lecture. It is a strik- 
ing thing to reflect that -500 years ago they were taking their share in founding 
sui’gical lectures — ^just as they are doing to-day. 

In the twelfth and thirteenth centuries of our era, a remarkable enthusiasm 
for creating hospitals came to a head. It had grown up gradually, and spread 
over many distant countries, from Burma, Siam, and Ceylon, to Syria, Persia, 
Egypt, and the whole of Western Europe, excepting perhaps Russia. I pro- 
pose to inquire what were the sources of this movement, and how it was that 
hospitals had grown up everywhere in that huge area. 

Now an institution or idea may arise in the progress of civilization in two 
or more distant places simultaneously, and there has been much discussion 
whether such things really have a common origin, or start independently. 
Thus, did the institution known as a hospital start from a single source, and 
the idea of its utility spring from a single mind ? The eai’liest beginnings 
we know of can be traced to about the sixth century b.c., in places far apart 
both in the West and distant East, and hospitals do not appear in earlier 
times or outside a certain group of countries, with the one exception of Mexico. 
Thus there is no evidence of them in Assyria, Babjdon, early Egypt, or China, 
in spite of the medical skill and civilization there existing. 

The idea once started, however, appealed to various religions and to 
various rulers of men. The Buddhist or Christian ascetic, who neglected his 
own body, still toiled to build hospitals for the comfort of the sick. Among 
founders were many blood-stained Indian, Roman, or Moslem pi'inces, Greek 
city oligarchies or tyrants, half-savage barons, the Kaiser Karl the Great, 
Haroun Ar Raschid, and our own Athelstan. In Western Europe, especially 
in the tivelfth and thirteenth centuries, we find a host of private persons and 
societies competing with their rulers in the work. Two or three records will 
give some idea of the results at that date. Thus in France in 1226 Louis VIII 
left legacies to 2000 hospitals and to 200 poor-houses. In England, besides 
monastic infirmaries, 577 hospitals and asylums were founded between 1100 
and 1400. In Germany and Italy the numbers were huge ; one society alone 
is credited with building 900 in the thirteenth century. In Ceylon and Burma 
they seem to have been ubiquitous, and probably, too, in the shrunken Bvzan- 
tine Empire. In the great DIoslem world at least twenty cities boasted of 
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having one or several hospitals each, some of them being the most perfect of 
that age. The enthusiasm only faded about the time when the Black Death 
and the invasions of the Mongols and other barbarians wiped out a large part 
of the builders and the patients. We may add that it was revived suddenly, 
at least in' Western Europe, in the eighteenth and nineteenth centuries, but 
in the history of the idea such ebbs and flows had occurred before. 

Let us pause to consider what is meant by a hospital. In the strict sense 
it is a place designed for the residence under favourable conditions of the sick 
or wounded during treatment, or during the progress of a self-limited disease. 
The better class of hospitals, too, provides for the observation and registration 
of symptoms, for baths, surgical theatres and instraments, laboratories, 
and other facilities for treatment. ]\Iany, too, provide for the training of 
students, surgeons, and physicians. 

We must distinguish them from (1) I’est-houses for travellers, (2) orphanages, 
and, (3) homes for the poor and aged. On the other hand, asylums for the 
insane or for lepers, or consumptive sanatoria, may be either true hospitals 
or merely homes for segregating affected persons, in fact quarantine stations. 
Again, out-patient dispensaries present some difficulties, since elaborate treat- 
ment, as in many eye elinics to-day, reseai-ehes, and the training of students 
may be carried on in them ; but, if we are to regard them as hospitals, how 
about the private offiee or surgery of a practitioner ? They are all institutions 
for the cure of disease, and the question of ownership is unimportant. How- 
ever, ordinary usage tends to restrict the term hospital to places with beds 
for the patients, and I think quite rightly. Many ancient institutions com- 
bined true hospitals with other departments under the same roof, such as 
orphanages and asylums for the poor and insane. The medijeval hospital 
was usually like our Poor Law infirmaries, where both acute and chronic cases 
are taken in, nursed, and treated. It is not always possible to say what kind 
of institution historical records refer to, though Justinian carefully separates 
nosocomia from poor-houses, rest-houses, orphanages, and homes for aged 
persons or foundlings. I shall endeavour to restrict my remarks to what 
were true hospitals wholly or in one department, though a hard-and-fast line 
is impossible. It is astonishing hoAv perfect in every detail some of the very 
ancient ones were, but as to others we knoAV nothing but a single word in a 
charter or inscription. 

Let us now take up the story of the rise of hospitals in the various countries. 

THE BUDDHIST HOSPITALS. 

It is not clear to me that any sprang iqi in the life of Gautama ; but after 
his death in 543 b.c. monasteries very quickly arose throughout the Buddhist 
world, each containing an infirmary open to any sick man, or, indeed, to 
animals. These hospitals, formed to carry out the precepts of the religion, 
existed then in great numbers from 500 or 543 b.c. We have no evidence 
that the idea was taken from any previous institutions, either Indian, Persian 
under the first Achasmenians, or from an early Indo-Mediterranean world. 
They were clearly prior to the Grecian influences of Alexander s invasion, 
and at present we can only regard them as a new idea. In the Arthasastra, 
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book ii, cap. iv, possibly written by Kautilya under Chandragupta about 
325 B.C., we find hospitals spoken of as a necessary thing in fortified towns. 
These would probably be military hospitals, as distinct from the religious 
foundations. In the second Edict of Asoka about 25T b.c. we read d “ Every- 
where in the dominions of his Sacred and Gracious Majesty, and among his 
frontagers as far as Antiochos [theos] the Greek king, and the neighbours of 
that Greek king, have healing establishments for men and animals been set 
up and medical herbs have been imported or planted.” Thus he claimed 
that not only in India, but also in S3’'ria and Mesopotamia, had such Buddhist 
institutions been founded. However, no trace of them has since been dis- 
covered in those western lands. Let me recall to yon a few of the other 
well-known royal foundations. King Gamani in Cejdon, b.c. 161, claimed that 
he had maintained hosjntals in IS places. King Buddhadasa in 341 a.d. not 
only provided hospitals for men and animals, but practised surgery himself.^ 
Fahien, the Chinese pilgrim, 405-11 a.d., describes the excellent free hospital 
supported by benevolent chieftains at Pataliputra ; ^ all the sick from the 
provinces near came there, wei’e attended by a phj^sician, but stayed only so 
long as they were ill. King Harsha, after 30 j^^ears of warfare, about 643 a.d., 
established hospitals throughout Ins empire in imitation of Asoka. Huen 
Tsien, another Chinese, tells us that these ‘ houses of benevolence ’ existed 
in the Punjab, in Central India, aird in two other provinces. Receirt opinion 
places in this Buddhist period the really able surgeons Charoka and Susruta, 
men who, as is well known, practised laparotomj^ suture of the intestines, and 
rhinoplasty. Still later on, in 1190, Parakrama in Ceylon is found hospital 
building, one being mentioned of great size and splendour. 

Thus from before 500 b.c. downwards Buddhist hospitals were per- 
petually being built (1) by victorious rulers, (2) by monasteries, or (3) by 
individuals. Where Buddhism died out, as in India proper, they vanished, 
except at Surat and a few other ifiaces, but they still exist to-day in Burma, 
Siam, and Ceylon. 

ZOeOASTRIAN HOSPITALS. 

Of Zoroastrian early hospitals very little is known, though we might 
expect to find them under that religion. It has been said, indeed, that a great 
part of the Persian records were destroyed by two conquerors, Alexander 
when drunken, and the teetotal Arabs under Omar. However, the Avesta and 
a great deal more survived, but there is so little recorded on the subject, that 
it has been thought that Persian medicine was realij’- negligible, and in support 
of this it is pointed out the kings were so keen on getting Greek doctors for 
their courts that they kidnapped them when they could not hire them. Still, in 
the Dinkard, which seems to be an abstract of earlier liturgies, it is laid down 
as one of the duties of kings to found hospitals in important centres and to 
pro’idde physicians and drugs.^ We do not know, indeed, how far the kings 
in the humane and well-organized Persian Empire carried out this rule until 
we come to the important embassy sent by Chosroes I or Klmsraw to India 
about 550 .a.d. to study the Buddhist medical system, and to bring back 
drugs to Gondishapor. Here Avas a flourishing medical school composed partly 
of Zoroastrians and partly of Nestorian Christians, and soon a great hospital 
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appears there also. Dr. Bargoia’s mission to India found the Buddhist hos- 
pitals in great activity, and he was able to bring over teachers, drugs, and 
many things which greatly impressed his contemporaries. Thus, it is claimed 
that the game of chess, and certain popular Indian tales, the Fables of Pilpay, 
were brought by him, and, curiously enough, among the drugs which were 
first introduced there into the Western world about that time was cane sugar. 

This hospital and school of Gondishapor combined then Buddhist, Greek, 
and Zoroastrian teachings, and it flourished vigorously. Its influence spread 
far and wide, and in later times notably among the Moslems. For many 
generations it was the chief source of learning in the East, as Clifford Allbutt 
remarks. 


HOSPITALS IN THE WESTERN WORLD. 

These originally started from two sources, the jEsculapian cult on the one 
hand, and on the other a provision for sick citizens devised by the practical 
Greeks, who were intent on forming a model city state, and had a large body 
of able medical men at their command. 

1. The Temples of Asklepios, beginning perhaps with Epidauros about 
500 B.C., claimed many cures, Avhich in early times were said to be produced 
by the direct action of the Numeir, but in later days generally through remedies 
prescribed by the god to the patient Avhile sleeping in the shrine. Hence the 
term incubation. The remedies included baths, ointments, bleeding, massage, 
operations, and drugs. Fees •were certainly charged to the well-to-do, and 
apparently beds were provided for patients Avhile the remedies suggested were 
being applied. It is estimated that there were over 320 of these temples, and 
of these nearly 200 existed before the time of Alexander the Great. There 
were also similar healing shrines of Pluto, Amphiarios, Dionysos, and, from 
the time of the first Ptolemy, others of Isis and Serapis, the latter being a 
somewhat doubtful divinity Avho took the place of older Egyptian gods such 
as Ptah and Imotep. The relation of Greek and Egyptian incubation shrines 
is most obscure, but I know of no evidence showing that the Egyptian were 
earlier. To show hoAV widely the incubation cult had spread, we may mention 
that Arrian speaks of seven of the companions of Alexander as sleeping in the 
temple of Serapis at Babylon to inquire as to their leader’s illness. He has 
been criticized for this statement, but it seems that the temple Avas really 
one of Baal Zipur, Avho Avas later on identified Avith Serapis.® 

Noav Cos Avas originally an Asklepian shrine, and in later times it possessed 
a magnificent hydropathic establishment or hospital, the ruins of Avhich still 
exist. Possibly this hospital aa'bs of a different origin, and due to the great 
medical school which had groAvn up there from the time of Hippowates ; and 
this brings us to the second class. 

2. Public Health Officers.Side by side Avith the temple shrines Avere great 
numbers of private secular doctors cai’rying on their art, and also a highly-paid 
and AA^ell-trained public medical service cA^'en as earl)'^ as 600 b.c. Democles, 
for instance, a little later, about 500 b.c., is found draAving a salary equal to 
£250 and £500 per annum as city physician. These public medical officers 
appear not only in all cities of Greece itself in the fifth or sixth century, but 
also in Sicily and Southern Italy, and can be traced from the time of Plato 
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down to Roman times everywhere. Hence we can, I think, very Avell accept 
the conclusion reached by our late friend and teacher, Clifford Allbutt, that 
there was public provision universally for the sick citizen, first in Greek cities 
and later on in the Roman Empire.® Now there were not only physicians in 
all Greek cities. There were hospitals as well, for all doctors, public and 
private, had iatreia or dispensaries, and in some of these were beds for in- 
patients from about the fourth century downwards. Many of the public 
dispensaries were large buildings with a numerous staff of attendants. 

In the Roman City and Empire, too, some time before our era, there were 
clearly great and well-equipped hospitals, valetudinaria, for well-to-do persons 
as well as for the poor and slaves. The staff attached to one of these 
hospitals included not only medical men but also assistants, dressers, and 
librarians or registrars. It is curious to find Celsus speaking of doctors at 
large hospitals having so many patients that they can hardly give them the 
individual care they need. On the building, cleansing, decoration, and cookery 
thought best in these valetudinaria, we harm actual treatises by Columella, 
Vitruvius, and others. As to military hospitals, though there is plenty of 
evidence of a medical service in Greek ai’mies and possibly in Persian ones, 
there is no mention of hospitals ; but in Rome from the time of Augustus the 
military hospitals were excellent and well arranged. Thus Haberling and 
Allbutt speak warmly of the one at Carniuntium, 25 miles from Vienna, in 
the first century, and of Novesium on the Rhine under Tiberius and Claudius, 
built on the corridor plan with many small wards. Under Hadrian we read 
of others. 

Thus, in the pagan world, hospitals were founded (1) at sacred shrines, or 
(2) b}'' municipal care, or (3) by private practitioners, or (4) by military rulers. 

There is reason to think that between 100 and 300 a.d., in the social 
troubles of the Roman world, municipal and possibly other hospitals fell 
largely into decay. Then Allbutt states definitely that Constantine in 335 a.d. 
decreed that all public hospitals should be closed and their staffs dismissed, 
but later on he allowed some to be reopened. This reminds us of our Henry 
VIII and the London hospitals. One would like to be clear whether it was 
not solely directed against pagan shrines, if such a decree was issued, but I 
confess that I can find no evidence for the statement. 


CHRISTIAN HOSPITALS. 

In the Roman world great changes and a remarkable expansion of the 
hospital system gradually took place under Christianity. 

1. Municipal hospitals are little heard of for a A^ery long period, but the 
official hospitals of the bishops become important. 

2. Militaiy ones under Byzantine rulers are said by Bury to have been 
good and Avell equiiiped ; otherwise we hardly hear of them till the time of the 
Crusades. 

3. The emperors and kings founded a fair number of civil hospitals. 

4. The sacred shrines had successors in some Christian churches. 

5. Though the iatreia of some jiriA'afe doctors long surAuved, medicine 
and the other arts died out almost entireR in large areas. 
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6. Individuals and voluntary subscribers founded vast numbers of hospi- 
tals wherever the barbarian invaders and the wars allowed. 

7. After 529 a.d. monasteries took up the work in Italy, and later on 
in the northern countries. 

The Bishops’ Hospitals, — In the first age of Christianity the house of 
every Christian might be used as an infirmary, as Pelliccia says,’ but from 
the time of Constantine or earlier it was customary for each bishop to set up 
a hospice with beds for the sick close to his own house and cathedral.® This 
is repeatedly mentioned. Thus the fourth council of Carthage, 436, made it 
compulsory for that region, the hospice to be non longe ab ecclesia. Some- 
times the bishop managed it personally : thus we find Augustine taking his 
meals among the sick; usually he appointed one of his canons to do so. 
Later on in Rome a regionary deacon, and still later a monk, was put in charge. 
The council of Chalcedon insisted that the manager of a hospital must be 
under the control of the local bishop. Like episcopal schools they were sup- 
posed to exist in every diocese, but their success was variable. In some places 
the bishop was too poor to provide more than a rest-house ; in others a good 
hospital appeared, and even a school of medicine. 

Charlemagne in his capitularies of 803, and the Councils of Aix la Chapelle 
817 and 836, lay down that a hospital must be attached to each cathedral and 
even to each collegiate church and monastery. At Orleans in 549 it was 
enacted that the bishop must maintain the hospital which Childebert had 
founded. At Lyons in 583 the bishop of each see is required to provide for 
and segregate the lepers. Notable instances of episcopal hospitals are seen 
at Cassarea under Basil in 370, Mei'ida in Spain 580, where the great revenues 
and the physicians and nurses are mentioned, as well as the fact that Christians 
or Jews, slaves or freemen, were all taken in and treated. Then we have 
Chrysostom’s foundations at Constantinople, one at Ephesus, another at 
Hippo, and in a later age the Hotel Dieu at Paris long managed by the Chapter 
of Notre Dame, those at Chalons, Tours, Rheims, Cologne, Bremen, Constance ; 
and in England at Worcester, Lincoln, Cantei’bury, and Winchester. As we 
shall see later on, the management was finally handed over to the lay magis- 
trates and revived municipalities in many countries. 

Under Justinian startling legislation took place as to the bishops in other 
matters. Roman law had previously provided very little protection for 
charities against fraud and peculation. Justinian now took the bishops and 
made them guardians and public trustees of all charities, hospitals included. 
Thus, if a legacy appeared in a will to found a charity, it became the bishop’s 
duty to appoint an officer to enforce the proper performance of the legacy, 
and they received power to visit all institutions and to correct abuses.® All 
this is quite distinct from their duty to found and manage their own diocesan 
hospital. In the breakdown of the State this visitor ial power became the only 
protection charities had, but it was a great tax on the time of the bishops and 
their councils. We find it lasting all through the Middle Ages and asserted 
in the Councils of Vienne, 1311, and Trent, 1545. Thus the Council of 
Durham, 1217, said, “ Those who wish to found a hospital must receive from 
us rules and regulations ”, much as they rvould apply to-day to the visiting 
Justices. 
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Imperial, Royal, and Papal Foundations. — Of these may be noted espe- 
cially those at Rome by Symmachus in 500, by Belesarius in 550, and by 
Pelagius II in 560, at Lyons by Childebert about 500, at Autun by Brunehaut 
in 595, at Jerusalem by Justinian about 510, and again at Constantinople, 
where he gave up one of his palaces to form a new one. That town obtained 
another from Isaac II in 1190. Alexius had already in 1116 rebuilt and 
enlarged a huge infirmary there, said to shelter 10,000 inmates. Our king 
Athelstan had endowed or founded St. Leonard’s at York in 937. This had 
afterwards 220 beds as well as an orphanage under the same roof. 

Christian Shrines. — After the coming of Christianity the populace long 
adhered to the Asclepian shrine treatment and worship. To meet the diffi- 
culty A^arious churches rvere built, and the people rvere induced to resort there 
to implore the intercession of the saint or martyr commemorated in them, 
the theory being that the One God the Healer and Saviour of all men might 
grant a cure in response to the prayer of his servant the saint or martyr. 
Crowds of sick came to pray, and many claimed to be cured. Even incubation 
in its old form soon appeared, and the kindly saint was believed to give advice 
in visions to those Avho begged for his intercessions with the Almighty, Here 
and there folloAved hospices for the Availing sick in Avhich baths and medical 
treatment AA^ere given. Thus the churches named after Cosmas and Damian 
replaced the shrines of Castor and Pollux, Cyrus and John drcAV off the Avorship- 
pers of Isis or Manuthes, and the prayers of St. Michael Avere sought at 
Sosthinium in place of the cures of Apollo or Serapis. This cult has surviA’-ed 
to the present day, AAuth hospices at Cyzicus, Daulia in Parnassos, and Avith 
incubation at Tenos, to mention only a fcAV.® 

Monastic Foundations. — We need not spend much time OA^er the Avell- 
knoAvn and great Avork done by the early orders. St. Benedict gaA'^e a very 
high place to the care of the sick. Infirmorum cura ante omnia- et super omnia 
adhihenda sit, says his rule. Cassiodorus urged the need of medical study and 
collected a little library of medical books for the brethren. The infirmaries 
for the monks, and in some places for outsiders, Avere built Avith extraordinary 
care, and regardless of expense ; they began in Italy from 529 and spread 
eA’^eryAvhere there, but not in France, Germany, or England until about 800, 
and during the utter breakdoAvn of ciAulization the monks almost monopolized 
medicine. It has been said that Benedictine houses reached 37,000 in number. 
Whether that is true or not, in the Cluniac branch CA’^ery house Avas ordered to 
build an infirmary for monks and a hospital for outside patients. Of course 
there Avas ahvays a minority, like the Christian Scientists and others to-day, 
Avho Avere opposed to medical treatment. These relied on prayers and charms, 
but that does not affect the enormous sums Avhich the majority spent on 
hospitals for the sick, and such medicines as they had. In England, the 
monks of St. Alban’s built their infirmaiy in 794, and it Avas folIoAA^ed by a host 
of others. In many 23laces, Avhere no other doctors existed, there Avas a con- 
stant drain on a conA’^ent to send out skilled monks to attend the sick. 

Individual Founders. — Besides the official Avork of the Christian society, 
it Avas the first dut}”^ and priAulege of each indiAudual to care for the sick and 
poor. Compassion for the sufferers, says W. H. S. Jones, aa’us a Aurtue amongst 
Pagans: it AA'as Imlon; but amongst Christians it AA'as deon, a duty. Hence 
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occurred a huge new outburst of hospitals founded by individuals or by 
voluntary subscribers as soon as it could be safely done. For example, 
Zodicus, about 330, collected the lepers in Constantinople into a hospital, the 
wealthy Olympia and others helping in the work. Hospitals there soon multi- 
plied so fast that Ducange has reckoned 34 hospitals and asylums in it, but 
many of these were gifts from kings and bishops. At Edessa, in 372, St. 
Ephrem collected subscribers for a hospital of 300 beds, which was refounded 
in 410 by Bishop Rabbouli with another for women. Here a brilliant medical 
school grew up which carried Greek medicine to the Far East. At Rome, 
Fabiola in 380 gave her wealth to a new hospital in which she worked as a 
nurse. St. Paula did the same near Jerusalem. We find St. John, the 
almsgiver, building seven hospitals for rvomen at Alexandria. 

To take another instance from the charming history of Sorore of Sienna 
about 898, the William Law of his time. How he began with one poor wretch 
lying in the street, and gradually built the great hospital of St. Maria del 
Scala, and got together subscribers, a staff, and a lay committee, all so well 
organized that ten other Italian cities came to get him to introduce his 
system and trained helpers there also.^® Lastly, as in private duty bound, I 
pray you to remember our own Raherc founding St. Bartholomew’s in 1123 
with help from rich and poor alike. These are only a few instances of the 
munificence of the war-stricken and dismembered Christian world. 

MOSLEM HOSPITALS. 

These mark an important stage in our story, and since the empire of the 
early Caliphs soon became highly civilized and wealthy, hospitals and the 
medical art made extraordinary progress. The relief of the sick and poor 
was also a duty in Islam, and the new state drew its inspiration as to medicine 
and hospitals from two sources. First, there were its Byzantine neighbours, 
who had countless hospitals. Then, besides this, Nestorian missionaries, 
doctors, and entire medical schools had been exiled to Asia. It has been said 
that Syrians and Egyptians, being strong home-rulers, took up any heresy 
condemned by Constantinople, and when persecuted went over the border 
with their Greek literature and science, or in later times often supported the 
Moslem invaders. The Persian kings gave some toleration to the earlier 
fugitives, and their medical skill won them favour. One group settled at 
Gondishapor and joined the staff of the great school and hospital there. As 
we have seen, Chosroes by his embassy to India obtained for it the teaching 
and remedies of the then flourishing Buddhist hospitals. This school, derived 
from Greek, Persian, and Indian origins, was the second source of Moslem 
knowledge. Even the Pagans of Harran were propagators of Greek medicine 
and translators of texts. A1 Harith, one of the alumni of Gondishapor, attended 
Mahomet himself. 

The first hospital of the Caliphs was one set up at Damascus in 707 a.d., 
by A1 Walid, for eye cases, for lepers, and for the ordinary sick. His cousin 
Khalid had studied chemistry under an Alexandrian teacher, and we may 
ascribe this hospital to Byzantine influence. The invaders of Spain quickly 
founded a hospital at Cordova, and in Egypt, in 873, Tulun built one at Cairo, 
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and used to go round the wards himself to inspect them, till one day a mentally 
deranged patient threw a ripe pomegranate at him and spoilt his robes. 

Turning back to the other source, Ave find the Caliph A1 I\Iansur, in 765, 
sending for George Bukt Yishu, the chief physician at Gondishapor, to attend 
him.^^ Other physicians and also translators of Greek medicine folloAved, and 
hospitals sprang up so fast that about 790 Haroun Ar Raschid aetually 
ordered that a ncAA" hospital should be erected for each fresh mosque in 
Baghdad, euriously echoing the Avords of his distant friend Charlemagne. 
Again, in 840, aa'c find the mother of the then Caliph is founding another, and 
in Persia, uoaa' a Moslem country, a great hospital appears at Rhay or Rhazes 
near Teheran. Here aa'C learn that Abu Bakr, afterAA'ards so famous in Europe 
as Rhazes the physician, Avas chief of the staff Avith pupils and clinical clerks. 
He, too, AA'as sent for to Baghdad to preside OA’^er the great Jahya hospital 
about 905. Tavo fresh ones Avere also erected, and the Jahya itself Avas rebuilt 
AA'ith great magnificence by the Caliph Azudu’d Daula in 976, and then Avas 
knoAvn as the Ncaa' Hospital near the bridge on the AA'est of the city.^^ It had 
a staff of 24 physicians, and special AA'ards for fcA^ers, eye cases, accidents, 
and A^arious other diseases. The Caliph also determined to suppress quacks, 
and gaA^e a commission to his minister Sinan to examine all practitioners, and 
license such only as he thought fit. As no less than 860 candidates pre- 
sented themselA^es, Sinan’s task Avas no sinecure, and aa'b learn hoAV popular 
medicine must liaA^e been at the time. 

Another great physician of this Azudi or Jahya hospital Avas Ali ibn 
FAbbas. He Avrites forcibly of the importance of students attending hospitals 
regularly Avith the professors, and noting the condition of the patients and all 
their symptoms, AA'hile at the same time they bear in mind the classical sym- 
ptoms of disease as giA-^en in their text-books, and comjjare the tAVo pictures. 
Indeed, medical studies AA^ere carried to a great height at this time. Not only 
did the leaders possess a good knoAAdedge of Greek, Roman, and Indian AAU’iters, 
but by endless obseiwations and case histories they built up a real adA'^ance 
in oui- knoAAdedge. 

In Moslem Spain ncAA" hospitals AA’^ere added to the old ones at Toledo, 
SeAulle, and Algeciras, as aa'cII as at CordoA’^a, AAdiere aa'c find the Sultan Hachem 
regulating and reforming them, and appointing an examining board to license 
state physicians and the hospital staffs. Indeed, hospitals began to appear 
eA'eryAAliere. from IMerA’- and Mosul in Asia, IMecca and Medina in Arabia, 
Harran and Aleppo in Sjwia, to distant Fez in Algeria, Shiraz, Hamadan, 
and Ispahan in Persia — not to forget Saladin’s foundation in Cairo. 

Three of the greatest iNIoslem hospitals AA’ere at Tabriz, Damascus, and 
Cairo. The first of these aaus built by the great Vizier Rasidu in 1295. He 
sent agents to foreign countries to collect good or rare drugs, and built a huge 
model hospital, AAuth a staff of surgeons, oculists, and bone surgeons, each 
serA'ed by fiA'e dressers ; and thirty physicians, each liaAdng ten students as 
clerks. HoAA-CA’er, this had a short life, for his enemies in the troubles of 
the time succeeded in ruining him and destroAung his beautiful hospital. 

The Bimaristan at Damascus AA’as built by the fierce AA-arrior Nur ud Din 
after his A'ictories OA’cr the Byzantines about 1160, and its comforts and splen- 
dours AA'cre open to rich and poor alike. This AA-as more lasting, and for .300 
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years it is said that its fires were never extinguished. Here, too, was a great 
medical school, for which another block of new buildings Avas added in 1250. 

It Avas Avhen lying sick in this palatial hospital that a voav Avas made by 
the Sultan of Egypt, Kalaoun, that if he recoA>-ered he Avould build another 
in Cairo. The result Avas the noble Bimaristan Avhich he opened in 1284'. One 
still sees to-day its small but exquisite mosque and tomb chapel in perfect 
order. It had three courts Avith trees and splashing fountains, the chief court 
had a A'ei’andah into AA^hich opened the large AA'ards, AA'hile the smaller courts 
Avere surrounded Avith little priA^ate ones. There AV'cre, indeed, Avards for every 
disease knoAAm, laboratories, baths, lecture rooms, a dispensary, and a library 
Avith its fiAm assistants. There aa'ci'c conAmlescent homes or alloAvances for 
those recoAmring, and an income of £25,000 per annum. At the present time 
part of this ancient house has been made into a very up-to-date eye hospital 
Avith male and female AAmrds, operating theatre. X-ray and other installations, 
under the able care of Dr. Mohammed Khalil, late chief medical officer of the 
ophthalmic hospitals. Another fine Cairo hospital, El Moayad, noAv being 
restored by the State, did not arise till rather later, and must be omitted here. 

It is difficult to classify these Moslem hospitals as to tlAeir founders. Most 
of them Avere due to military rulers, but individuals created many, and pos- 
sibly some are due to bodies like DerAushes. Shrines, though existing CA^ery- 
AA'here and thronged by croAV'ds of sick, harm not, so far as I knoAA', grown into 
hospitals. 

To x’eturn to the European hospitals, in Avhich remarkable changes began 
about 1100. We haAm seen that, besides endless foundations by individuals 
and some by princes, great numbers had been built and managed by bishops, 
canons, and monastic orders, and that, in the scarcity of lay physicians, canons 
and monks had largely monopolized medicine. The church found the drain 
too gi’eat, and that large numbers of her official staff AA'ere neglecting their 
jrroper functions, often for the sake of making money, to study and practise 
as secular laAvyers, physicians, and pharmacists. It had to be stopped. 
Decrees by some ten councils and popes, 1131 to 1234, forbade the abuse, 
and the ecclesiastical pi’actice of medicine Avas greatly reduced.^® Fifty 
years later these stringent Iuaa'S AA'^ere relaxed under safeguards, but the check 
had been given. It is a curious thing that historians have often taken these 
councils as forbidding surgery to priests, Avhich is never mentioned in the 
seA'en earlier ones, such as Tours. Only in 1215 does the prohibition creep in, 
to be I'elaxed Avith the others later on. 

To fill the gap, besides the many lay doctors Avhom the fresh UniA'-ersities 
and Schools soon provided, some 20 ncAv societies of laymen to found and 
AA'ork hospitals Avere sanctioned. An enormous demand arose. It Avas the 
time of the epidemic of leprosy (1100 to 1350), the time of the Crusades, 
the date of a great religious revival, and of the revival of Guilds Avhich AA'ere 
keen to take up any charitable Avork. Hospitals became the passion of the 
age. IndiAdduals founded them eA'eryAvhere or subscribed to an order of 

Hospitallers to do so. . . 

Of these orders or hospital societies, three or four combined fighting AAUtn 
their Avork, and thus revived the military hospitals as Avell as civil ones. 
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1. The Teutonic Knights, besides their Palestine houses, founded sixty 
hospitals in towns in the Baltic area, such as Dantzic, Thorn, Elbing, and 
Konigsberg. 

2. The Templars founded others ; for instance, those at Frankfort-on- 
Oder and Munchaberg. 

3. The Knights of St. John of Jerusalem inherited an old hospital there, 
and about the, year 1120 built a fine new one with 2000 beds under the care of 
five physicians and three surgeons, the former having to give proof of their 
skill in pharmacy and uroscopy. When the knights were driven out by 
Saladin thej’^ built other hospitals at Acre, Rliodes, Malta, and other places 
in Europe. Thus they took over and worked a large previously existing 
hospital at Salerno, Their house at Malta became perhaps the finest and best 
equipped hospital in Europe until it -was plundered by Napoleon. Later 
writers tell of the patients in their snowy white eubicles, delicately fed, and 
served on silver plate. 

4. The Lazarists, whose history is obscure, are said to have helped with 
leper hospitals, of which there were 200 in England and 1700 more on the 
Continent. I do not think that tliese were Avholly quarantine stations. Ti-eat- 
ment and even cures occurred, and it seems that these houses were sometimes 
used for other infectious diseases, so that the name of lazar house is then given 
to what we should call a fever hospital. 

5. The Order of St. Antony met the outbreak of ergotism with houses in 
England, France, and Italy. 

6. The Society or Order of the Holy Spirit was perhaps the most active 
of all.^^ Founded about 1170 by a Mr. Guy at Montpellier, it was so -well 
managed that Innocent III gave it great privileges in 1198. It was a purely 
lay body of men and women for founding hospitals and nursing “ Our Lords 
the Sick ”. By 1300 it had raised 900 hospitals. One branch worked in 
Hungary, Italy, and England. The Pope built for them the still existing 
Hospital of the Hol}^ Spirit in Sassia at Rome on a site given by the English 
king where King Ina of Wessex had founded a rest-house 500 years earlier. 
The revenues of this hospital reached in after times the sum of £37,500 a 
year, and it is even now a fine building. The other province included France 
with 400 hospitals,' certain other countries, and Germany, where Professor 
Virchow traced 155 hospitals of the Holy Ghost, their headquarters being at 
Jlontpellier. In England their records have been entirely lost, and though 
King John gave them an estate at Writtle, in Essex, and the bishops licensed 
them to collect alms, no hospital has been traced to them with certainty, 
although several bore that dedication, and one of these was amalgamated in 
1436 with St. Thomas’s in London. Besides their whole-time members, the 
Order had an enormous number of subscribers who raised funds and visited 
the sick, forming the Confraternity of the Holy Ghost. This had branches in 
Bristol and elsewhere, and in after days King Henry VII, the Lady Margaret, 
and John Colct were among its members. 

I have not time now to speak of other societies of hospitallers— -Albrac, 
Roncesvalles, St. Gervase. etc. — or to catalogue the many municipalities, 
guilds, and individuals who founded hospitals on the Continent at this time, 
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especially in such towns as Florence and Cologne. We may just notice that 
in England between 1100 and 1300 four hundred new hospitals and asylums 
were founded either by indiAuduals, guilds and societies, or bishops and kings. 
This is in addition to the monastic infirmaries. Some of them were hospitals 
in the strictest sense, such as St. Bartholomew’s, and we must not forget St. 
Thomas’s in London, and those at Gloucester, Lincoln, Norwich, and Duriiam, 
and the older ones at York and Canterbury. 

Finally, over Europe generally, since lay efforts had shown themselves 
so efficient, and since municipalities in some places had taken up public 
health as in Greek times, the decrees of the Councils bore fruit, so that a move- 
ment arose to hand o’i'er the management to lay magistrates. This was done 
in many large towns and in Rome itself, by the joint wish of all parties, 
about 1300, though somewhat later in France. 

We have, then, briefl}' traced the growtii of hospitals up to this epoch, 
just before the Black Death. One is struck with the great number of men 
of various races, religions, and civilizations who have laboured at the work. 
Then, when one thinks of the vast number of liospitals which have perished, 
regret must arise that the life of hospital systems is so fragile and so easily 
destroyed by ivar and by changes in fashion, in government, in religion, or 
medicine, and that such a huge volume of work has been tin-own away by 
their early deeay. 

Is not this just what we find to-day, that invaluable as hospitals are, 
they are no sooner built than they arc superseded, or need altei-ation ? In 
fact they are typically “ a short tei-m investment ”. 
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URETHRAL DIVERTICULA. 

By T. B. MOUAT, 

ASSISTANT SURGEON TO THE BOYAI* INFIRMARY, SHEFFIELt). 

TJeethral diverticula may be congenital or acquired, and the causes of the 
acquired variety vary in the different portions of the canal. 

In the prostatic urethra, pouches of this kind are most commonly acquired 
from the gradual increase in size, and communication with the urethra, of a 
sac or sacs containing calculi which formed in the gland substance. 

In a second and less common variety of acquired diA’^erticulum, the pro- 
static urethra may graduallj’’ become distended to form a smooth-walled sac 
as a result of the lodgement of a stone or stones in that portion of the canal ; 
two of the three cases recorded bj'- Morton,^ and the following case published 
by Ferraton,^ appear to have been of this kind. 

The patient, age 24, a quartermaster in the Na^’y, had been treated for pain 
and difficulty in passing water, at the age of 4 years. Fourteen years later these 
symptoms recurred, and troubled him at intervals for the six years preceding the 
operation in 1904. An ovoid phosphatic stone, with a core of urates (25 X 18 mm., 
weight 5’ 697 grm.) was removed by the suprapubic route through the bladder, from 
a smooth-walled sac formed by the prostatic urethra. 

Ferraton thought that the cavity was preformed and 25robably congenital 
in origin, because of the long history, and the disjjarity in size between the 
sac and the stone ; but it seems more probable that the pouch was acquired 
about a stone which lodged in the prostatic urethra in infancy. 

As rarer causes of prostatic pouches, it has been suggested that cysts 
or abscesses of the gland substance might burst into, and persist as acquired 
dmerticula communicating with, the canal. 

CONGENITAL PROSTATIC DIVERTICULA. 

The congenital prostatic diverticulum is less common, and while several 
of the older Avriters desci’ibed and figured prostatic diverticula AA’hich might 
well have been of this natui'e, the suggestion that a pouch in this I’egion 
might be the result of the gradual distention of the sinus pocularis is of com- 
paratively recent origin, and in our own literature appears first in an excellent 
paper on “ Urethral Calculi, Avith Special Reference to Encysted Calculi of 
the Prostatic Urethra ”, published by Monsarrat® in 1912. While that author 
considered that the diA-erticula in his three cases AA-ere most jjrobably acquired, 
from the gradual expansion and fusion of pockets AA'hich contained prostatic 
calculi, he discusses the possibility of congenital origin, and concludes that 
“ it is impossible to negative the presence of a jirefornied diverticulum as the 
first stage of the AA'hole process, in A'icAV of the records of such preformed 
potiches in this part of the canal 
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Bourdillat thesis on Calculs de VUrethre, "vvliich appeared in 1869, con- 
tains the illustration of a prostatic pouch, here reproduced {Fig. 34), which 
might have arisen from distention of the sinus pocularis, for the position of 

the diverticulum, and the fact that it con- 
tains a single stone, are rather characteristic 
of the congenital variety. 

Bourdillat states that this illustration 
Avas borroAved from Crosse’s Treatise on 
the Urinary Calculus,^ but it does not 
figure in the copy Avhich is noAV in the 
Royal Soeiet}’- of Medicine.* 

It appears to be probable that the 
sac had thus arisen from gradual disten- 
tion of the sinus pocularis in the folloAving 
case, AA'hich has recently been under my 
care : — 

Case 1 . Two-ounce stone In sac which communicated with the posterior urethra. 

S. F., age 48, complained of increasing frequency and difficulty in passing AA-ater. 

History.— He had served in the Royal Field Artillery from 1900 to 1910 ; in 
1902 he had gonorrhoea, and aa’rs in hospital for six Avecks and discharged as cured. 
Tavo or three years later he began to be troubled by pains in the perineum AA'hich 
AA'ere brought on by riding. His present symptoms hat'c been noticed for the last 
two or three years, and haA'e gradually got AA’orse. He passes urine every tAVO hours 
during the day, and about fit'e times each night. “ The Avater comes sharp at first, 
then stops sudden, and then starts again ” ; and for some months he has been 
troubled by sharp pains aboA'e the left testis, Avliieh are brought on by coughing. 

He has been married for ten 
years. No children, no abortions. 

There Avas no history of trauma ; 
no history of difficulty or incon- 
tinence in his youth, and there Avas 
a complete absence of any prcAdous 
history of renal colic. Nothing 
abnormal had been noticed as re- 
gards his sexual functions. 

He Avas sent up to out-patients 
as a case of stricture of the urethra, 
but on rectal examination a A'ery 
large hard mass could be felt in the 
perineum, betAveen the posterior 
urethra and the rectum, Avliich Avas 
pressing on and obstructing the 
urethra. 

Operation. — He Avas admitted 
to hospital, and on Sept. 8, 1927, 
the hard mass Avas cut doAA'n on 
from the perineum, and proved to 
be a large phosphatic stone, 2 oz. 

15 gr. in Aveight, occupying a large , 

smooth- AA'alled pouch Avhich lay betAA'een the posterior urethra and the rectum, . 
communicated AA'ith'the urethra near the apex of the prostate, by a median s i 



Fio. .Ao.- 


-Case 1. Diagram of posterior urethral 
diA-erticulum and stone. 


* John Green Crosse Avas Surgeon to the Norfolk and NorAvieh Hospital, and published 
his AA'ork entitled A Treatise on the Urinary Calculus in 1835. 
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about lialf an inch in length {Fig. 35). The stone was deeply grooved on the surface 
which corresponded to the gap in the floor of the urethra, and formed a beautiful 
mould or cast of all the structures in contact with it {Figs. 36, 37). 

The pouch was excised, and the edges of the aperture of communication wdth 
the urethra were stitched together over a gum-elastic catheter inserted into the 
bladder. The progress after operation was quite satisfactory. The perineal wound 
leaked urine for some days after the catheter was removed, but later healed, and 
at the present time a 10-13 bougie can be passed along the urethra into the bladder 
without any difiiculty. 

I am indebted to Dr. Guest, Pathologist to the Royal Infirmary, Sheffield, 
for the following histological report : 

Sections cut through the wall of the diverticulum showed it to be composed 
of the following structures : 

A lining membrane composed of definite stratified epithelium Anth Avell-marked 
prickle cells. This membrane is composed of two parts : a superficial, in AAffiich the 



cells are of polygonal shape ; and a deep part, rvhere the shape of the cells becomes 
more elongated or cylindrical {Fig. 38). The most superficial cells are much flat- 
tened and their nuclei lost, and a tendency to keratinization can be seen in sections 
especially stained to shoAV keratin. The nuclei of the deep cell laj’-ers took up haema- 
toxylin much more readily than the superficial. Papillte are Avell marked, and 
project upAvards into the epithelium, and are composed of loose connectiA^e tissue. 

Deep to the mucosa lies much fibrous tissue AA'ith scattered bundles of smooth 
muscle, the latter being more confined to the deep layers of the Avail of the diA^erti- 
culum, Avhile blood-A'cssels are present in considerable numbers. 

All layers shoAV a round-celled infiltration, but this is more especially marked 
in the region of the subepithelial connecth'e tissue. The A'cssels shoAv some elastic 
tissue, and, throughout the fibrous and muscular tissue, fibrils of elastic tissue can 
be seen in suitably stained sections. 

The stone Avhieh occupied the diA-erticuIum has not been analysed, but on 
section it appears to be largely composed of phosphates, AA-ith some layers of urates, 
deposited around one central nucleus. 

The grounds on Avhich Ave base our hypothesis that the diverticulum Avas 
preformed, and had jirobably arisen from tlie sinus pocularis, aa'IiicIi liad 
persisted as a congenital defect that determined stone formation, and then 
enlarged pari jjassu Avith it, are as folloAA’s : the long duration of the historv, 
and the complete absence of antecedent renal colic ; the jmsition. anatomical 
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relations, and histological characters of the diverticulum, and the fact that 
the stone was single, and had formed around one central nucleus. The 



following somewhat similar cases, which have been recorded as examples of 
congenital jJrostatic dii^erticula, are cited in sujiport of this opinion ; — 

Kapsammer® found in a man, age 30, Avlio had experienced difiiculty in passing 
urine from his youth upwards, a diverticulum of the prostatic part of the urethra, 
“ exactty like a vaginal sac ”, in which a phosphatic stone, which weighed 1C2 grm., 
had developed. On microscopic examination the structure of the wall of the sac 
was found to resemble exactly a section of the wall of the vagina. 
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Escat,’ in an article entitled “ Malformations Congenitales et Acquises de 
rUrethre describes and figures {Fig. 39) a most interesting and instructive case of 
rvhich fie gives tfie following particulars : A young man, age 18, fiad noticed, from 
infancy, a swelling tfie size of a nut situated in tfie mid-line at tfie junction of tfie 
posterior aspect of tfie scrotum witfi tfie perineum. This swelling always increased 
in size wfien fie passed urine, and fie used to press on it to empty it by the urethra. 
A few days before he presented himself fie found that he eould no longer empty 
the swelling, which became bigger and painful. The diagnosis of an inflamed 
congenital urethral pouch was made, and, after tfie pouch had been incised and 
emptied of pus and urine, an attempt was made to dissect out tfie wall of tfie sac, 
which narrowed down to a pear-shaped neck, from which a hollow stalk ran along 
tfie right side of the bulb, through tfie triangular ligaments, to end in the pars 
prostatica. A section of tfie stalk of tfie sac showed that it was lined by mucous 
membrane, enclosed in a sheath of unstriped muscle fibres. The mucosa comprised 


an epithelium and a dermis. The epithelium 
was stratified and resembled skin, witfi poly- 
gonal and cylindrical cells in the deeper 
layers ; while, however, in tfie stalk tfie 
superficial layers showed no corneous change, 
and few and ill-formed papillaj, in the walls of 
the dilated sac tfie superficial cells showed 
keratinization, and there were well-marked 
papillae in the dermis. There rvere no glands. 
Tfie dermis was composed of adult connective 
tissue, with, in places, aggregations of lym- 
phoid cells such as one finds in tfie walls of 
certain ranulac and congenital branchial 
fistulae. Outside the dermis there was a layer 
of unstriped muscle, and the stalk was en- 
closed by a fibrous sheath, which was firmly 
adherent to tfie layers of tfie triangular 
ligament. 

Escat remarks that the above is an 
unusual example of coirgenital malforma- 
tion, as the urinary pouch rvas developed 
slowly at the inferior extremity of a eanal 
nearly 10 cm. in length. The hollow stalk 
was about the size of the round ligament, 
and measured 2 mm. in diameter, while 



the TU'inary pouch was about the size of a nut, and situated in the base of 


the serotum. The author was unable to find a record of any similar congenital 
defect, blit suggests that his case might be analogous to certain very rare 
congenital perineal fistula:, two examples of which are referred to by Legueu 
in Le Dentu and Delbet’s Treatise on Stirgenj ; in both there rvas a tiny 
median fistula, which allowed a few drops of urine to escape at each act of 
micturition, and the fistulous tract, which rvas lined b_y epitlielium. and 
enclosed in unstriped muscle, communicated only with the posterior urethra. 
Escat concluded that Ins case was a variation of the same malformation. 


and that the anatomical relations and histological structure suggested that 
it was a persistent portion of the ilullcrian duct, which forms the vagina in 
the female. 


Another probable example of a congenital urethral pouch, somewhat 
similar to Escat's case, was described by Thistle® : — 
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A man, age 32, who had been treated for some years for a stricture of the urethra 
was admitted to the Torbaj' Hospital, complaining of pain and swelling in the peri- 
neum, and of inability to pass urine. The perineal phlegmon was incised, and the 
central fluctuating swelling proved to be a very large inflamed urinary pouch, which 
extended into the perineum, and backwards behind the base of the bladder, and 
contained three uric acid stones which Avcighed 91, 124, and 425 <Tr. ; the largest 
stone filled the back of the pouch behind the neck of the bladder^ and had to'’ be 
extracted Avith lithotomy forceps. The Avails of the perineal pouch Avere rough and 
sloughy, and Thistle thought that it “ Avas most probably formed by the dilated 
urethra behind the stricture and the Avails of an abscess ”. The stricture Avas in 
the bulbous portion of the urethra, and admitted a catheter some Aveeks later, “ Avhen 
the parts had been kept at rest and all element of spasm has disappeared ”. The 
perineal Avounds healed, but the patient Avas left Avith a perineal urinary fistula. 

In addition to the cases quoted aboA^e, Finsterer® and Schapiro^® IiaA^e 
described examples of diverticula AA'bich communicated Avith the pars mem- 
branacea, and Monsarrat points out that the term ‘membranous urethra’ 
has not in fact been employed in so strict a sense by surgeons as by anatomists, 
and it is difficult to aA'oid the conclusion tl)at some of these so-called mem- 
branous urethra diverticula are in reality diverticula of the prostatic urethra. 
A further difficult}’^ appears to lie in the fact that the anatomical relations 
are disturbed by the growing pouch ; the prostatic substance atrophies oi- 
ls jnished aside, so that it may be a matter of real difficulty to determine into 
Avhich 25ortion of the posterior urethra the neck of the sac oldens, and this 
difficulty must be still greater Avhere the sac only communicates Avith the 
posterior urethra by a tubular stalk as in Escat’s case. 


DIVERTICULA IN THE ANTERIOR URETHRA. 


In the anterior urethra secondary or acquired diverticula are again much 
more common than the congenital Amriety ; but Avhere the complete absence 
of any prcAdous history of colic appears to exclude the jiossibility that the 
stone descended the urinary tract to become lodged in the urethra, and Avhen 
there is no stricture or other local lesion likely to give rise to urethral or para- 
urethral stone formation, the possibility that a pouch of this kind may have 
originated from a congenital defect in the formation of the urethra must be 
considered, and appears to be probable in the folloAving case : — 


Case 2. — stone In pouen which communicated with the floor of the urethra at 
the peno-scrotal junction. 

H. A., age 48, complained of gradually increasing difficulty in passing Avater. 
There is no frequency, but the stream has been gradually getting smaller in size, 
and for some months he has had to strain to pass it. 

HisTOUY. — The patient first noticed a hard lump under the base of the perns 
in 1917, but did not trouble about it till his present symptoms developed. He is 
married, and has three children, the youngest four years of age. There is no pre- 
vious history of trauma, or of renal colic. He has never had retention, mcontmence, 
or urinary symptoms of any kind before tlie gradual onset of bis present diiBculty. 

He denies ever having had gonorrhoea. , ^ „ 

On Ex^ivaiiNATioN. — There was a hard rounded swelling about the size oi a 
Avalnut in the mid-line at the penoscrotal junction, Avhich on passing a bougie ivas 
found to be cau.sed by a stone lying in a pouch, Avhich opened into the floor ot the 

-The patient refused to come into hospital, so on Sept. 9, 1927 , the 
stone Avas cut doAvn on, under local anaisthesia, and removed from the thin-Avalled 
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sac, Avliich -was tightly stretched over it. The small median aperture of communi- 
cation of the pouch with the urethra was stitched up, and the thin-walled sac was 
obliterated by suture to form a pad, under the repaired floor of the urethra. 

The position of the sac is shown in the accompanying diagram {Fig. 40). The 
stone weighs 158 gr. ; the middle layers are composed of oxalates, while the outer 
and inner portions are phosphatic {Fig. 41). 

In 40 cases of acquired diverticula of the urethra collected by Bourdillat, 
there was a history of some previous operation on the urethra (external urethro- 
tomy, median or lateral lithotomy) in no less than 16, while in the remainder, 
false passages, blows or falls on the perineum, peri-urethral abscesses, and 
lastly all solutions of continuity of the canal such as ‘crevasses spontanees’ 
and ‘poches urineuses’ are mentioned as possible causes of the condition. 
Bourdillat, unfortunately, does not elaborate his suggestion that a urinary 
pocket might be the primary and determining cause for stone formation out- 
side the urethra, and it was left to later "writers to suggest that urethral diver- 
ticula might arise as a congenital malformation from defective fusion of the 
inner genital folds which form the floor of the anterior urethra. 


Fig. 41 . — Case 2. Stone. 
{Natuial size.) 


Fig. 40 . — Case 2. IDiagram of stone in 
urethral diverticulum (A), 

Escat describes a congenital pouch of this kind, which ojjened into the 
floor of the penile urethra in a child of 5 years, and points out in discussing 
this case that all varieties of the defect in the urethral floor may be met with, 
from the gross malformation of hypospadias to minor defects such as blind 
internal or complete fistulte or dermoids of the median raphe. 

Erichsen^i writes on the subject of urethral calculi : “ In other instances 
they appear to be formed in a pouch that lies to the outside of the urethra, 
and that is only connected with it bj' a small aperture . . . one of the most 
remarkable instances of this kind is represented in the annexed cut {Fig. 42), 
taken from a drawing in Sir R. Carswcirs collection at University College. 
The stone here was of very large size — equal in bulk to two horse cliestnuts ". 

Hurry Fenwicki^ describes a similar case : — 

A large stone, which measured SJ in. long, and 1 in. diameter, was removed 
by perineal section from a pouch in the floor of the penile and spong\' urethra 
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in a man of 67 who had had difficulty in passing urine for eight or nine years. The 
anterior end of the stone was 2-J in. from the external meatus, and only the nose 
of the stone projected into tlie canal. 

In recent years Boeminghausis recorded the following case : — 

A man, age 36, who had suffered from retention at the age of 9, and a year 
or two later noticed a hard pea-like swelling on the under surface of the penis, 
which had recently become painful and swollen, and discharged urine and pus from 



Fig. 42. — Dilnfntion of iiretlira in n 
case in f3ir Robert Caisivoll’s Collection. 
A, Ginns penis ; B, Body of penis ; C, Bulb 
of the urethra ; D, Crus penis : E. Wall of 
the dilatation, formed superiorly by the 
corpus spongiosum, laterally and inforioriy 
by tho skin and colhilnr tissue; F, Cavity 
of the dilatation ; G. G, Tho extent of the 
urethra communicating with tho cavity. 
The probo (H) is introduced to render the 
direction of tho urethra more apparent. 

This cavity contained tho calouhis.and 
although tho sound had been frequently 
introduced its presence had never been 
detected, probably boeauso of the situation 
of tho dilatation, which occupied tho in- 
ferior surface of tho penis, and because tho 
stone did not project into tho urethra. 
The patient was treated for sarcocelo in 
tho Hotel Dieu, Paris. 

Tho stone is shown separately. 



fistulous openings. The swelling was incised, and a pliosphatic stone, which 
measured 6x5x4 cm., and weighed 136 grm., was removed from a large congeni- 
tal sac lined by stratified epithelium, with well-marked papilte in the dermis, 
outside which was a layer of unstriped muscle enclosed by a fibrous tunic. The 
upper surface of the stone was deeply grooved by the urethra. The diverticulum 
opened into the floor of the urethra at the penoscrotal junction, by a median sht- 
like aperture 2 to 3 cm. in length. The sac was excised, and the edges of the open- 
ing into the urethra were sutured. 
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The description of a ease wliich closely resembled the above -was pub- 
lished by Neugebauer''' in 1924 : — 

The patient, a miner by occupation, Avas 20 years of age. A small SAVclling. 
first notiecd at the base of the scrotum when he Avas a year old, gradually increased 
in size, and later small (istulie formed in the right side of the scrotiiuA, and discharged 
urine during micturition, at Avhich tiiiAc Iavo sAvcllings as big as plums appeared at 
each side of the penoscrotal junction. After the IIoav of urine ceased, he still felt a 
desire to pass AA-ater, AA-hich Avas relieved aa-Iicu he squeezed these SAA'cllings, and tluis 
emptied them by tlie urethra and the scrotal listuUe. Fourteen small phosphatic 
stones Avere rcJAAovcd frouA a diverticulum, about the size of a hen’s egg, Avhich opened 
into the urethra by a median slit-like aperture 1'5 cm. in length ; Avhilc the loAA’cr 
end of the sac communicated through a narroAv opening Avith a separate compart- 
ment, situated in the base of the scrotum, Avhieh contained another jihosphatc stone 
as big as a plum. Both the sacs A\’crc lined by stratified epithelium. 

COMPOSITION OF URETHRAL AND PARA-URETHRAL 

STONES. 

This has giA-en rise to considerable discussion, for, Avhile it is agreed that 
stones formed in the prostatic substance arc composed of calcium phosphate, 
calcium carbonate, and organic material, and tlmt any of the ordinary kinds 
of calculi may descend the urinarj'^ tract, to lodge secondarily in the urethra, 
there is by no means a similar unanimity of opinion as regards the composi- 
tion of stones formed primarily in urethral diverticula, as the view expressed 
by seA'eral Avriters, backed bj"- the authority of Engliseh,^® that stones formed 
in diA'erticula must necessarily be composed Avholly of iihosphates, is opj^osed 
by other surgeons. 

It is interesting to note that in 1835 Crosse pointed out that calculi 
formed in the prostatic substance might subsequently acquire deposits of 
urinary salts, if the pouches Avhich contained them became so enlarged as 
to communicate Avitli the urethra ; AA-hile Monsarrat concludes that “ giAmn 
a preformed diAmrticulum, and the urinary constitution AAdiich tends to the 
production of calculi, there does not appear to be any difficulty in assum- 
ing that calculi other than phosphate may be formed in situ 

Our tAvo cases appear to suirport the latter aucav, as the large stoire {Case 
1) contains some layers of urates, Avhile the middle layers of the stone from 
the pouch beloAv the anterior urethra {Case 2) are composed of oxalates. 

DIAGNOSIS. 

The diagnosis of urethral dhmrtieula embodies tAvo main problems : (1) 
Tire determination of the presence of a diverticulum ; and (2) Its nature ; 
and Avhile it is frequently possible to decide the first from the clinical sym- 
ptoms, Avhich vary Avith the position, size, and eontents of the sac, the second 
question ean more often be settled only after operation and histological examin- 
ation of the Avail. 

Tlie diagnosis of a pouch opening into the anterior urethra is often fairly 
obAdous, as the stone or stones Avhich are usually contained in the sac can 
generally be felt in the perineum, or AA'here the sac is not fully occupied bA' 
calculi it may become distended during the act of micturition, so that the 
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patient may have to press on the swelling to empty it through the urethra, 
or from the fistute which result from the septic infections which so frequently 
supervene in and around these diverticula communicating with the anterior 
urethra. The congenital diverticulum in this region may form a swelling 
which dates from infancy, while the causes of the various acquired pouches 
are usually determined by the presence of a stricture, or by a liistory of colic, 
operation, local injury, or disease. 

The diagnosis is more difficult where tire diverticulum is connected Avith 
the posterior urethra, though the surgeon to-day has the advantage that it 
may be possible to fill up a urethral or prostatic pouch Avith lipiodol or sodium 
bromide so that it Avill shoAV in a radiogram ; and in all cases the calculi, Avhich 
are almost invariably present, may be thus demonstrated, even Avhen they 
are embedded in the prostatic substance. In the patient of Avhom the skia- 
gram is giA'^en {Fig. 43), the prostatic concretions had been thus observed to 
groAv, till the stones in one latei’al pouch came to communicate Avith the 

urethra, and it became necessary to 
remoA'e them from the atrophied 
prostatic shell by median perineal 
section, because the patient got re- 
tention, and the spasm and intoler- 
ance to instrumentation, Avhich, as 
Monsarrat pointed out, is such a 
troublesome feature in this type of 
case. 

According to Erichsen, calculi in 
the prostate giA'^e rise to “ a sense of 
Aveight, pain, and irritation in the 
perineum, sometimes to retention of 
urine, and in fact to the ordinary 
symptoms of enlarged and irritated 
prostate ” ; Avhile Ci’osse Avrote as 
folloAVS on the same subject : “ When small and thus embedded in the 
ducts, jirostatic concretions cause none of the charaeteristic symptoms of 
urinary calculi and cannot be detected ; it is only Avhen the}^ increase 
and rise so as to project at the orifices of the prostatic ducts, or escape 
as they may do into the urethra, that they can be detected by the sound ; 
but Avhen of lai’ge size, or Avhen numerous and contained in one cyst, they can 
be detected by the finger pressing on the gland through the rectum. . . . The 
pouch enlarges in the direction Avhere there is least resistance toAA'ards the 
lateral or posterior surface of the prostate gland ; thus in extreme cases the 
concretions are felt per anum lying close to the rectum, and in a caAuty no 
longer communicating Avith the urethra 

The curious crepitation Avhich may be felt by the examining finger is 
very characteristic, and has been compared to ‘beads in a bag’. 

When the diA’'erticulum has been gradually acquired around a stone 
lodged in the prostatic urethra, there may be an old history of colic or bladder 
trouble, and the stone can usually be felt by a sound, Avhile in other forms 
of diverticula a stone can only be detected in this Avay AA'hen it groAA's large 



Fig. i3. — Slsingram of prostatic calculi. 
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enougli to project into the canal, or when a small calcnhis passes from the 
pouch into the urethra, where it may become impacted. In more than one 
of the recorded cases of prostatic pouches containing stones, this complica- 
tion occurred, and when the stone was cut down on from the ]ierineum it was 
found to have disappeared in a puzzling manner, ns it had slipped back into 
the prostatic diverticulum. 


TREATMENT. 

The treatment of urethral diverticula necessarily varies ; but where it 
is possible an attempt should be made to dissect out the wall of the sac, after 
it has been opened and emptied of its contents, while the aperture of com- 
municatioir with the urethra is closed by suturing lateral flaps, which have 
been dissected up at the neck of the sac, over a gum-elastic catheter passed 
along the urethra and left tied into the bladder. 

This ideal method of treatment is generally possible — in the absence of 
an}' acute infection — in all varieties of diverticula of the anterior urethra, 
and also in the congenital prostatic pouch ; whereas the most that can be 
done in the acquired forms of j^rostatic diverticula is to cut down and evacuate 
their contents, by a median perineal section. The stones are liable to re-form 
after this method of treatment, and for that reason ]\[orton had to repeat the 
operation on one of his patients on six separate oecasions. 
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DIVERTICULOSIS OF THE APPENDIX. 

A. J. GARDHAJr. 

The condition of diverticulosis of the appendix has received veiy little atten- 
tion in English medical publications, although there are numerous references 
to the subject in the literature of other countries. It is for this reason that 

it seems appropriate to place the 
following case on record. 

The patient, a man age 34, 
was admitted to University Col- 
lege Hospital under ]Mr. E. K. 
Martin on Jan. 25, 1927. The 
following particulars are taken 
from the case notes. 

History. — Eleven weeks 
before admission to the hospital 
the patient had a sudden attack 
of pain in the lower abdomen, 
accompanied by nausea. The 
pain lasted some hours only, and 
then passed off, leaving nothing 
more than a feeling of soreness. Similar attacks recurred at intervals of 
two to four weeks. The patient was admitted to hosjrital in the fourth 
attack, eleven weeks after the first symptom. There was no history of 
abdominal pain previous to the present series of attacks. 

Present State.— The patient is a healthy-looking man. Tongue clean 
and moist. Temperature 98°-98-8°; pulse SO. Abdomen ; There is a slight 
visible swelling in the right iliac fossa. On palpation a hard, slightly tender 
mass is felt, attached to the anterior abdominal wall. The mass does not 
extend to the limit of the peritoneal cavity laterally. Internally it appears 
to pass over the brim of the pelvis. Per rectum, a mass can be felt high up 
on the right side of the pelvis. 

Operation. — Muscle-splitting incision over the right iliac fossa. The 
mass exposed consisted mainly of the great omentum. On separating the 



Eio. ■14. — ^The appendix after separation of tlic 
omentum. A. Intact diverticulum ; B, Ruptured 
diverticulum. 
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great omentum the appendix was exposed lying to the outer side of the crccum. 
The appendix, whieh showed the eondition deseribed below, was removed, 
together with the omentum involved in the mass. No pus was encountered 
at any part of the operation, A drainage tube was left in the Avound on 
accouirt of the rather marked oozing of blood Avhich folloAved the separation 
of the omental adhesions. The patient made an uneventful recovery and left 
the hospital on the fourteenth day. 

After separation of the omentum the appendix shoAved the folloAving 
conditioir (Fig. 44). In its proximal three-fourths the organ Avas of normal 
size. At the junction of the third and distal fourths Avas a spherical reddish 
projection the size of a pea, attached to the antimesenterie border. The 
distal fourth of the ap- 
pendix Avas distended, 
and on its lateral side 
about one-third of an 
inch from the tip Avas 
a projection of mucous 
membrane, there being 
in this situation an open- 
ing from the surface into 
the lumen of the a25pen- 
dix. It is probable that 
this opening into the 
second dwerticulum Avas 
the result of trauma in 
separating the appendix. 

The lumen of the appen- 
dix proximal to the dWer- 
ticula AA'as still j^atent, 
but so much diminished 
in size that an ordin- 
ary j)robe could not be 
j)assed, the patency being 

demonstrated by jrassing Fio. 45 . — Section of tlie appendix proximal to the diver- 

a fine bristle through it ticuUnn, showing contracted lumen. (xSG, 5 obj.) 

The omentum remoAred 

Avith the appendix AA^as A^ery fibrous, but shoAved no mucoid material. 

Microscopic Sections. — 

1, The unruptured diverticulum sIioaa'S a clean-cut gap in the muscularis, 
through AA'hich the dmerticulum protrudes. The dh'-erticulum consists of a 
single layer of mucous membrane (as opposed to a number of cases quoted by 
Stout^ in Avhich the diA'^erticuluin consisted of a hernia of the complete mucous 
lining of the appendix). The coArering of the dhrerticulum consists mainl}^ of 
granulation tissue, a little fibrous tissue, and a fcAv muscle fibres. The peri- 
toneal coat has disappeared oA^er the greater part of the dwerticulum, and in 
these ‘raAv’ areas numerous neAvdy -formed A’-essels can be seen, as if the tissues 
of the diverticulum Avere engaged in picking up a ncAV blood-supply from the 
surrounding omentum. The mucous membrane of the diverticulum is seen, on 
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staining with mncicarmine, to be actively engaged in the production of mucin.' 

2. The surrounding omentum shows numerous strands of fibrous tissue. 
Mucicarmine reveals no mucus. 

8. A transverse section of the appendix proximal to the diverticulum 
shows a definite but extremely contracted lumen. The diminution in the 
lumen is due to an increase in the fibrous tissue in the submucous coat 
(Ftg. 45). 


COMMENTS. 

The points which I wish to empliasize in tliis record and whicli I believe 
to be characteristic are, firstly, the history of repeated attacks of very slight 
intensity, and secondly, tlie presence of a fixed mass in the appendix region 
in the absence of any of the ordinary signs of infiammation (compare with 
Neumann’s- and Trotter’s^ cases). 

The main interest of diverticulosis of the appendix lies in the relation of 
the condition to pseudomj’^xoma of the peritoneum. Diverticulosis of the 
appendix appears to be a condition of only moderate rarity ; in addition to 
the case here described there are three appendices showing di'\’^erticula in the 
Museum of University College Hospital. Moschcowitz^ found the condition in 
only 4 of 1500 appendices investigated, and McCarthy and McGrath* in 17 of 
5000 ; but investigations by Stout appear to show that diverticulosis is of 
considerably greater frequency than this. It can, I think, be said Avith 
certainty that diverticulosis of the appendix is a much less rare condition than 
pseudomyxonSa peritonei. On the other hand, those cases of pseudomyxoma 
peritonei which have originated from the a})pendi.x have been shoAvn in nearly 
all cases in Avhich the appendix has been fully inA^estigated to be associated 
Avith diverticula ; according to Neumann, 4 of the S cases of pseudomyxoma 
peritonei inA'^estigated by him shoAved diAmrticula of the appendix. It apjrears. 
then, that diA’^erticula of the appendix frequently, but not necessarily, lead to 
a pseudomyxoma of the peritoneum. It remains to decide the additional factor 
Avhich must be present for a diA'ei’ticulum to lead to pseudomyxoma peritonei. 

Tavo recorded cases of early pseudomyxoma peritonei, those of Neumann 
and Trotter, bear a Amry close resemblance to the case here recorded. All 
three gave a history of recurring mild attacks, and all three presented physical 
signs of the same type, namely, a mass in the right iliac fossa resembling the 
ordinary appendix abscess, but unassociated Avith fcAmr, rapid pulse, or consti- 
tional disturbance. In the case here i-ecorded this combination of marked 
physical signs Avith mild symptoms Avas noted, but Avas thought to be accounted 
for by marked encapsulation of an abscess. In Neumann’s case, as in my OAvn, 
the mass consisted of omentum, and the appendi.x presented an unruptured 
diA'erticulum. In Neumaim’s case the lumen of the appendix proximal 
to the diverticulum is not knoAvn to have been obliterated ,* in mine it Avas 
definitely patent, although this could only be conclusNely demonstrated by a 
microscopic section. 

Recorded cases of diverticula of the appendix nearly ahvays give a history 
of repeated attacks, usually of slight or moderate intensity, but in many an 
attack of greater scA'erity led to the remoAml of the appendix (Chase,* Stout*). 

It appears that the life-histoiy of a diverticulum of the appendix is as 
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follows ; One or frequently more diverticula arc formed as a result of 
destruction of small areas of the muscle coat of tlie appendix by interstitial 
abscesses in the course of an attack of appendicitis. This destruction of 
muscle is probably a frequent event, but in the majority of cases the mucous 
membrane is involved in the destructive process, and the result is the ordinary 
‘perforated appendix’. If the mucous membrane is not destroyed a diverticu- 
lum results. In the majority of cases repeated attacks of inflammation lead 
either to perforation of the dix-erticulum and abscess formation, or to operative 
removal of the appendix. 

In a minority of cases the inflammation dies down suthciently to allow 
perforation of the diverticulum to occur without leading to abscess formation. 
These are the cases which ultimately develop pseudomyxoma peritonei. The 
actual chairges which immediately precede the formation of the pseudomyxoma 
are not known, but the following theory appears reasonable to me. 

The presence in many of the recorded early cases of an omental mass in 
the region of the pseudomyxomatous appendix, and the fact that pseudo- 
myxomatous nodules in the omentum have come to be regarded as a charactei’- 
istic sign in the early stages of the disease, suggest together that the omentum 
is closely connected with the production of pseudomyxoma peritonei. In the 
case here recorded the mucous membrane, in part at least of the divci'ticulum, 
seems to obtain its blood-supply from the omentum. Supposing rupture of 
tlie diverticulum to take place, it is possible that some part of the mucous 
membrane having already established a blood-supply from the omentum would 
remain to lead a parasitic existence outside the diverticulum. The logical 
sequence of this would be the continued production of mucus after removal of 
the appendix, a condition which has been recorded but not explained by those 
dealing with the fully develoj)ed condition of pseudomyxoma peritonei. The 
frequent absence of an epithelial lining in the diverticula in cases of pseudo- 
myxoma peritonei also suggests that the role of the diverticulum is not an 
active one in the later stages of the disease. 

I am indebted to Mr. E. K. Martin for permission to publish the case, 
which came under my care when acting as deputy for him, 
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SOME SHORT NOTES ON PSEUDOMYXOMA PERITONEI. 

C. C. CHOYCE. 

This condition in association with perforated ovarian cysts was first described 
by Werth in 1S84, and since then has been noted by many others, but it was 
not until 1901 that Fraenkel described the first case in connection with a 
perforated cystic appendix. This was found, unexpectedly, at a post-mortem 
examination in a man of 79 who had died of cerebral softening. 
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Emil Ries reviewed the literature in Surgcrij, Gynecology, and Obstetrics, 
in November, 1924, p. 569. His summary shows that although all the early 
cases were in women, and associated with ovarian cysts, quite a number of 
the later ones were found in both men and women,’ and in connection witli 
cyst formation in the appendix, or sometimes with divcrticulosis of such 
cystic appendices. 

In 1910 Trotter {see above) found in the literature 9 cases of appendieu- 
lar origin and added anotlier of his own. He found that three varieties of 
associated appendicular abnormality were to be seen : (1) Simple obstruction 
resulting from fibrosis (or, in one case, from carcinoma of the appendix); 
(2) Diverticula of mucous membrane through the appendicular wall, and 
subsequent rupture; (3) Multiple cystic degeneration of the wall of the 
appendix. In this connection it is interesting that an apjjcndix removed in 
the University College Hospital recently showed divcrticulosis, the diverticu- 
lum containing a mucoid material. This case is briefly recorded and illustrated 
above by Mr. A. .1. Gardham. It is possible that if tliis diverticulum had 
ruptured, the condition of pseudomyxoma peritonei would have been set up. 

It is a curious fact that some of the cases have been found to be associated 
in the same patient Avith botli OA'arian cysts and cystic appendices ; moreover 
in at least one case there Avas a mucoid collection in an umbilical cyst due 
to non-obliteration of the omphalomesenteric duct. 

Ill some of the cases in which a cystic appendix Avas also found, no com- 
munication AAuth the interior of the appendix AA'as demonstrated, but in Bailey’s 
case recorded in Surgery, Gynecology, and Obstetrics, 1916, p. 219, there AA'ere 
perforations of both tlie ovarian cyst and the appendix. In many of the cases 
in Avhich the appendi-x only Avas at fault, there AA'as an actual perforation ; in 
some there AA'^as eAudence that perforation and subsequent closure had, occurred. 

The jelly-like material is Amriously stated as mucin or pseudomucin, and 
giAms the mucin reaction Avith thionin ; it is of the same character AA'hether it 
originates from the appendix, the ovary, or both. 

It Avould be supposed that remoA'al of the source or sources, and removal 
of as much of the pseudomyxomatous material as is possible, Avould cause 
cessation of its development, but this is by no means ahvays so, for several 
patients haAm had to be operated upon more than once. The jelly-like material, 
therefore, must either be capable of reproducing itself, or of being reproduced 
by cells that have been dislocated from OA'ary or appendix and implanted 
elseAvhere in the peritoneal cavity. Careful search has been made for such 
cells by several Avriters, Avho haAm, hoAvever, been disappointed. No one has 
yet demonstrated any very definite clump of such cells, though in some cases 
chains of cubical cells have been found (as in Trotter’s case). For the 
present it seems fair to assume that epithelial cells of this type may be the 
cause of recurrence. If that be so, there seems to be some evidence that 
eventually they die out, for several patients are alive and Avell a considerable 
time after repeated operations. ^ 

As regards the condition itself, it is difficult to improve upon Werth s 
description in 1884 as translated by Hies. He speaks of the “ peritoneal 
cavity being filled Avith gelatinous material in its AAdiole extent. This material 
is partly free and partly in the form of thick semitransparent layers lying 
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on and firmly attached to the abdominal wall and intra-abdominal organs. 
The masses eontain delicate connective-tissue membranes and fine vessels. 
At times the gelatinous substance is enclosed in a delicate connective-tissue 
membrane, and forms, especially on the intestine, polypoid pedunculated 
structures'’. These statements exactly describe the conditions found in Dr. 
Randall’s case noted below. 

In many cases the peritoneal endothelium is intact under the adherent 
masses ; in others endothelial cells seem to have grown over the masses as well. 

As regards treatment and prognosis, it would appear that the ovary and 
appendix should both be suspect, and that if not healthy both should be 
removed ; the coexistenee of a cystic appendix with an ovarian cyst has been 
sufficiently common to cause certain writers, without a great deal of justifica- 
tion, to speculate that cither the ovary was secondary to the appendix or 
vice versa. 

If all the gelatinous material can be removed without too much damage 
to the peritoneum upon which it is superimposed, this should be done ; and in 
view of certain reported cases of 23seudomyxoma arising from an umbilical 
cyst, it would be wise to examine the umbilical region also. No drainage of 
the peritoneal cavity should be done. Manj’- of the early cases in which this 
was done died. Recurrence may take f)Iace, and second or even third oj^era- 
tions may be necessary, but the general tendency nowadays aj^pears to be 
towards slu•\•i^'al of the patient if the case is seen sufficiently early for j)ro2)er 
surgical treatment. In the case quoted above this stage had long been passed. 

BIBLIOGRAPHY. 

To the bibliography to be found in Emil Rics’ paper (see above) another case by Wilfred 
Trotter (see above) should be added, and also the following since the appearance of Rics’ 
paper. 

CusCADEN, j\Ie(l. Jour, of Auslralia, 1920, .Tunc 19, 704. (From appendix in female.) 

LEmiANN, K., Hospitalslid., 192G, April 8, 326. 

Southey and Webster, Med. Jour, of Auslralia, 1926, .June 19, 704. 

Koernek, J., Ceutralbl.f. Gtjndkol., 1920, Jan. 9, 83. (Origin of.) 

IvLOTS, T. S., Nederl. Tijds. u. Gcnccsk., 1925, May 0, 2112. 

Muleer, G., Bralisl. kkar. lisUj, 1924, Jan., 152. 


PSEUDOMYXOMATOUS CYST OF THE PERITONEUM 
FOLLOWING APPENDICITIS. 

MARTIN RANDALL. 

J. F. T., male, age 71, was admitted to Nelson Hospital, Merton, on May 25, 
1927. The complaint was of general weakness and great abdominal enlarge- 
ment, with intolerable discomfort and distress. 

History. — About three years ago patient had an illness, with abdominal 
pain of fairly acute onset for Avlnch no cause could be found. He was not 
gravely ill, but since then his abdomen has gradually enlarged. During these 
three years he has been an invalid, spending his time in house or garden, 
and much of it in bed. His appetite has been fair, and bowels regular. 
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On Adjiission. — Patient is pale and listless. He "vvalks slowly and with 
difficulty, but can stand upright. There is no obvious difficulty in breathing. 
No sign of disease is found in mouth, lungs, or heart, and the urine is normal. 
There is no oedema of legs. Pulse 76 ; respiration 22 ; temperature 97-6°. 

The abdomen is enormously and uniformly enlarged. The skin is not 
shiny, nor is the tension very great. The enlargement is such as to cause a 
direct forward projection of about three inches from the costal margin— tlie 
lower ribs being widely opened out. The whole abdomen is dull, and no 
resonance can be detected, even in the flanks. A fluid thrill is everywhere 
perceptible, but it is a somewhat sluggish thrill. Nothing could be felt on 
rectal examination beyond a general fullness of the pelvic cavity. An 
exploratory puncture made in the middle line below the umbilicus with a large 
abdominal trocar, only succeeded in obtaining a little gelatinous fluid, too thick 
for any considerable quantity to run through the trocar. 

No diagnosis had hitherto been made, and this brought us no nearer one. 
At this stage Mr. Wilfred Trotter was kiird enough to see the patient. He 
made a diagnosis of a myxomatous cyst originating from the appendix, and 
advised an exploratory operation. 

Operation. — This was undertaken by me, on May 31, 1927, with the help 
of Mr. C. M. Brophy. A right paramedian incision with centre opposite the 
umbilicus was used. The cyst wall and peritoneum could not be differentiated, 
and a huge cavity was opened, full of thick stringy mucoid material, which 
did not run out freely, but had to be squeezed out. There ivere about 40 pints 
of the material. No bowels or viscera of any kind could be felt in the cavity, 
which proved to be that of a huge cyst. The patient was very far from well, 
so it was judged impossible to I'emove the cyst and it was closed, drainage 
appearing to offer no reasonable ground for hope. The patient gradually 
sank, and died on .lune 5. 

PosT-siORTEJi. — An abdominal examination revealed the presence of a 
huge cyst, "with a thick tough wall, the inside of which was almost black in 
colour. It extended to every recess of the abdomen and right down between 
the bladder and the rectum. Its connections with the surrounding structures 
were very intimate, and much force had to be used to remove it : it would 
have been quite impossible to remove it at the operation without a fatal issue 
on the table. The point of origin appeared to be in the neighbourhood of the 
eiecum ; the specimen was sent to Mr. C. C. Choyee for investigation. 

Description of the Specimen. — The specimen is shown overleaf in Fig. 46- 
Allowing for the reversal of right and left due to the fact that it is viewed 
from behind, it will be seen that the cyst fills the whole space from the 
ascending to descending colon laterally, and from the transverse colon to near 
the brim of the pelvis below. The posterior wall of the cyst has been largely 
removed. The csecum is free from the cyst wall, and from it runs the 
ap 2 rendix, also free up to a point an inch from its tip ; this distal portion of 
the appendix passes through the cyst ivall, and the tip of the appendix can be 
seen free, but lying amongst a mass of inflammatory tissue inside the larty 
cyst. It is perforated at its tip. The inner aspect of the cyst wall is 
brownish in colour and much corrugated ■, it is everywhere coated with a 
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yellow grit. The assumption is that the contents of tvx-: 

the secretions of the appendix over the years sinoe L;s of 

sjmrptoms. The grit on the cyst wall is composed of ohoiosi-.u-ir... nr.d fl."- 



Fig. 40. — Pseudomyxoma peritonei arising from appendix (seen from 
Sigmoid colon ; B. Tip of appendix in mass of inflammatory tissue inside cy.st ; 

D, Caioum : E, Jluoh corrugated lining, coated with yellow grit ; F, Cut wall f-. f'^" ’ 
Region of hepatic flexure. ' 


gelatinous contents of the cyst gave a positive mucin reaction 
Microscopically it was almost structureless, except for a little 
connective tissue, especially near the edges of a mass. 


v.'if.F, 
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ON THE VEINS OF THE DIPLOE. 

By GEOFFREY JEFFERSON. 

HONOEARY NEUROLOGICAL SURGEON TO THE MANCHESTER ROYAL INFIRMARY ; 

HONORARY SURGEON TO THE SALFORD ROYAL HOSFITAL; 

AND D. STE^^’■ART, 

LECTURER IN ANATOMY IN THE UNIVERSITY OF MANCHESTER. 

The existence of venous ciiannels in the interior of the various bones of the 
human skeleton is to-day so widely, so universally recognized, that it seems 
strange that any era of anatomical knowledge can have existed when men 
went in ignorance of them. Tiiat the bones were well supplied with blood 
was certainly known, as the operation of amputation must have early taught 
the surgeon-anatomist. But that there were definite venous channels, that 
ordered systems existed in the interior of the bone, and particularly that 
tlmse were present in the diploe and vertebra;, were certainJ}^ unknown until 
the earliest years of the nineteenth centuiy. 

In the year 1803 Dupuytren published in Paris a small monograph the 
first chapter of which is entitled “ Canaux Veineux des Os.” In this section 
he speaks of the little-known veins of the diploe as difficult or impossible to 
inject, but possible of display by section of the bone (as in the vertebra) 
or by chiselling away the compact outer layer (as in the skull). Dupuytren 
gave a brief summary of the diploic veins, stating that there are three or 
four channels in the bone on each side draining from the summit down- 
wards, and emptying into three sets of veins, namely, the external veins, 
the veins accompanying the meningeal arteries, and the meningeal sinuses 
of the cranial base. There is very little detail, and it is evident that 
Dupuytren is satisfied to be placing on record the bare outline of a newly 
discovered fact. 

Here the matter rested until four years latex’, Avhen Chaussier took up 
the anatomy of the diploic veins ancAv in his book [Exposition sonimau'e de 
la Structure et des dijferents EaHies de VEncephalc on Cerveau). Tliis author 
gives an admirable description of the Amssels, and accompanies it Avith a single 
clear explanatory plate. But lie makes no mention of Dupuytren, and, indeed, 
so far is he from crediting Dupuytren Avith their discoAmry that he states on 
p. 18 of his preface that the diploic veins “ liaAm been discoAmred by M. Fleury, 
prosector of the Ecole de Medecine, and noAV doctor and surgeon-in-chief of 
the Hospital of Clermon-Ferrant.” These bibliop’aphical points are interest- 
ing and rather confusing, and our confusion is increased AA'hen aa^c find that 
anatomical text-books to-day almost all attribute the Amins to yet another 
person, the distinguished French anatomist Gilbert Brescliet. It AA'as not 
until 1819 that anything on these veins came from Breschet’s pen, the first 
of a series of three papers, each of increasing importance, and culminating 
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in the magnificent volume of studies Avhich began to appear in 1880 and was 
never completed. The solution of the problem as to priority is to be found 
in a paper by Raciborski, “ Histoire des Decouvertes relatives au Systeme 
Veineux,” 1836, from which we gather that Chaussier was indeed correct when 
he attributed the discovery of the veins to Fleury. Raciborski refers the 
reader to a letter written by Fleury to the Gazette Medicale in 1836 in which 
Fleury states that he found the diploie veins by chance whilst preparing skulls 
for the museum. He removed the outer table to exhibit the diploe, but going 
a little deeper than usual came across the venous channels. He told this 
fact to his intimate friend Dupuytren, Avho made it the subject of a memoir 
read to the Societe de FEcole de Medecine, and later included it in the thesis 
of 1803 to which reference has already been made. Raciborski remarks, “ If 
we regard Dupuytren as the first of the authors who have spoken of these 
venous channels in the bone, we ought always to render justice to M. Fleury 
and regard him as the author of this discovery.” He refers also to the enmity 



Fig. 47.— The frontal diploic veins. Note their emergence at the nell-known emissan- 
foramen m the supra-orbital margin {Brescliet). 




thoir connections {Brcschct)s 




-To show variations and coromunicntions 
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Fig. 50. — To show the dispositions of tho occipital diploic veins, communicating -with 
the posterior temporals or parietal veins (JSrcsc/ic/)- 

between Chaussier and Dupuytren, whence the omission of any reference by 
the former to the early paper on the “ canaux veineux des os,” and his 
particularizing Fleury, in his preface, as the real discoverer. 

Mention has already been made of Breschet’s papers. In 1819 he gave 
to the world his masterly exposition of the v^eins of the vertebral column, 
and made a passing reference to the veins of the diploe in speaking of intra- 
osseous venous channels in general. He returned to the diploic veins again 
in 1826, when he described them in some detail in a paper in German (“ Nova 
Acta Physico-Medica, Naturie Curiosorium,” Bonn). He describes their 
development from half-canals at the centres of ossification of the principal 
bones (this, in passing, the present writers have confirmed). He also describes 
the minute pitting of the walls of these canals, proving that they are fed by 
innumerable venules from the meshes of the diploe. 
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Breschet’s real claim, in popular estimation, to association with the diploic 
vessels, rests without question on the publication in 1830 of a superb volume, 
Recherches Anatomiqiies, Physiologiqucs, el Pathologiqiies sur les Canaux Veineux 
des Os. This beautifully illustrated Avork was an ambitious undertaking, 
and Breschet did not live to see it completed. It is an ironical fact that 
although there are tAvelve chromolithographic studies of the veins (four of 
which we are able to reproduce, by courtesy of the Librarian of the Royal 
College of Surgeons), there is no description of them in the text, no doubt 
owing to the unfinished state of the monograph. But judging from the plates 
it is evident that Breschet’s studies were very complete, and had been carried 
further since his German publication. His account of the spinal veiirs has 
never been surpassed, and remains the standard description to this day. No 
doubt the diploic veins Avould in time have been equally described ; in any 
case the beauty of the plates and their self-explanatory clearness has com- 
pensated for lack of text, and caused his name to be associated by a later age 
with this system of calvarial A-eins. In this posterity has unAAuttingly giAmn 
him greater credit for originality than Avas his due, but knoAAledge adAmnces 
step by step, and the final embellishment may be AA-orth more than the bare 
outline of a first observation. 

Forty years later Trollard, in a These de Paris (“ Recherches sur I’Anatomie 
du Systeme Veineux du Crane et de I’Encephale”), enters into a ncAV descrip- 
tion of the A'eins. He dissociates himself from the classical descriptions of 
Chaussier and Breschet, believing that the diploe is a spongy tissue Avith areolte 
full of blood. The Avails, according to him, are absorbed as age adA'^ances, 
and thus irregular channels are formed, but no definite or constant A’^enous 
trunks. The earlier Avriters had belieA’ed that the vessels Avhich the}’- could 
easily trace Avith the naked eye arose from small radicles. This belief Trollard 
also combats, setting up in its place the idea that the veins start in blunt 
lacunte, acquiring at once their full Avidth. This point is Avorth mentioning, 
because on rough dissection the A'^eins do indeed often appear to commence 
in this Avise. AA'^e shall see, hoAA'eA’^er, that this conception is incorrect. All 
A'eins saA'e the largest trunks do notoriously A’ary greatly, and, so far as 
concerns this point alone, Trollard may liaA^e had some justification for 
his A'ieAvs, But modern injections and X rays proA^e that he Avas funda- 
mentally Avrong. 

Another French monograph, one by E. Boismorreau, deserA’^es some- 
thing more, perhaps, than passing reference. In 1904 he published his 
inaugural thesis, “ Contribution a I’Etude de la Vascularisation du Diploe,” 
and gu'cs a A’^ery sober and Avell-documented description of the diploe and 
its A’essels, confirming the aucaa'S of the earlier Avriter-s as against those of 
Trollard. 

One last paper calls for comment. Elsberg and SchAvartz have described 
the radiographical appearances of these A-eins Avith special reference to 
meningeal endotheliomas, and haA’e giA'en them a certain significance. Our 
OAvn observations shoAv that the veins may be Avell seen in perfectly healthy 
persons, Avhilst in a large series of tumour cases only occasionally Avas it 
possible to establish any notable increase in the size or field of distribution 
of the A'eins. 
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THE NORMAL VASCULARIZATION OF THE BONES OF THE 

CRANIAL VAULT. 

The worker eager for information on tlie normal means of vascularization 
of the cranial vault will find very little to help him in readily accessible 
literature. It is evident that the flat bones* of the skull, having no epiphyses, 
and a natural history of growth and function which differs widely from the 
long bones of the limbs, will have a blood-supply differing quite distinctly. 
In the long bones there is a s}"stcm of nutrient arteries, one (or more) of which 
enters the shaft and divides to run to the opj)osite ends of the medullary 
cavity, where it anastomoses with the metaphysial sets. These nutrient 
arteries, despite the somewhat large openings in the cortex of the bone, are 
usually surprisingly small when studied by ojraque injection and X rays. 
The calvarium, on the other hand, presents a different picture. In the place 
of the single nutrient foramen there ai'c a number of small openings, limited 
to well-defined areas, the sites of which differ materially on the inner and 
outer surfaces. Tiie outer table is generally smooth and very faintly pitted, 
but no openings large enough to admit a needle point will be found except in 
the areas of muscular attachment, as in the anterior part of the temporal 
fossa, and particularly in the occipital region below the superior curved line, 
where a variably large number will be found. These give entrance to brandies 
of the muscular arteries which pierce the bone for its supply, fine \’’essels 
with a short course, making up in number what thej'- lack in size. The 
foramina equally give exit to diploic veins. It is a commonplace expei’ience 
of cerebellar surgical approach to meet with free venous oozing below the 
fringe of muscular attachment as the muscles arc swept off the occipital bone. 
The divided vessels are apt to be loosely r-eferred to by the operator as effer- 
ents of the lateral sinuses and torcula. More often they are not true emissaries, 
that is, freely perforating vessels, but are diploic efferents. This is cleaily 
demonstrated by the behaviour of the troublesome bleeding points often 
encountered about the external occipital crest, for bleeding from them is 
easily stopped with wax, and when the bone is rongeui’ed av'a)'^ the dui'al 
surface beneath is smooth and dry. 

Apart from diploic connectors of this kind there are no noteworthy 
openings on the cranial 'smult save those of the well-known symmetrical 
emissaries, the mastoid, parietal, and so forth. Careful study of these 
latter foramina will frequently shorv that as they pierce the bone they are 
joined by diploic veins, a small perforation or two being discovei’able in 
their smooth walls. 

The arrangement of nutrient vessels is quite diffei'ent on the inner surface 
of the skull, which, apart from the irregularities due to convolutional marking, 
presents the characteristic meningeal vessel grooves. On this surface again 
we find the multiple foramina which we saw at certain points on the externa 
table, and once more they are strictly limited in their distribution ; but non 
they occur only in the meningeal grooves and in and about the grooves o 
the great dural venous sinuses, a fact which gives us a clear lead as to the 
function of the meningeal vessels. 
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The Meningeal Arteries. — ^The meningeal arteries, and particularly the 
middle, are so hallowed by association with a clinical syndrome, that the 
reason for their presence may often escape observation. We may well ask 
ourselves why a fibrous membrane which should require no more vasculariza- 
tion for its own needs than the fascia lata of the thigh should be so richly 
supplied with vessels. For the dura is indeed very freely supplied with 
vessels — vessels so small and so easily controlled at operation that one is 
apt to be misled as to their number. We must confess that, with preconceived 
views formed at operation, injected specimens of dura came as a surprise ; 



Fig. 51. — Radiograms of calvarium of drj' skull. Diploic vessels in blue, moningeals 

in red. 

many fine branches will be seen ramifying up to and beyond the sagittal 
sinus. The injections confirm the absence of any special meningeal arterial 
supply to the Pacchionian bodies. But from our point- of -view^- at. the 
moment, the small puffs of lipiodol seen along the vessel and at the ends 
of the twigs of the arterial tree are of more importance. These represent 
the points at which these fine vessels were entering the bone as nutrients. 
IVhen the artery, on such a specimen, is washed out with water, small 
pools collect at many points for the same reason. Conversely, wlien water 
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is forced into any cliannel in the sawn edge of a removed ealvarium at 
post-mortem the inner table is seen to ‘ weep ’ in like manner. It is quite 
evident, tlien, that the meningeal vessels are not destined for the supply 
of that membrane alone, but rather for the overlying bone, of which the 
outer layer of the dura has long been known as the inner periosteum. At 
the point where the middle meningeal vessels tunnel the greater %ving of 
the sphenoid, oiJportunity is taken for the interchange of \-esseIs with the 
interior of the bone, venous connections being made here in particular. 



Fig. 62 . — Lipiodol injection of tiio meningeal vessels in the bone. 


though anastomoses occur besides at all points along the course of the 
r'essels. 

Meningeal Grooves. — It will be admitted by most tvho have worked at 
the subject that Wood Jones was correct when he re-established the old 
teaching and assigned to the veins the chief part in the formation of the 
meningeal grooves. So often at post-mortem one finds a deeply-cut groove 
running up to the parasagittal sinus and Pacchionian markings, whilst the 
artery supposed to have caused the bony track is seen tapering away until 
it is so thin above as to have been quite inadequate to occupy the wide furrow. 
It is a fact that the middle meningeal vessels, and their grooves, make their 
way up to the Pacchionian bodies, essentially venous structures. There is a 
■capillary system at the origin of these veins, for on section in the living there 
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is not that severe reflux bleeding that would occur if they connected directly 
with the sinus. 

The Vascularization of the Calvarium. — In summary it may be said 
that the bones of the vault are supplied with blood by branches of the 
meningeal vessels, and particularly the middle meningeal ; that these branches 
penetrate the inner table and are generally of small size. Reinforcement is 
effected by arteries whieh enter the outer table, particularly in the areas of 
muscular attachment. But the larger channels in the bone are,- as we shall 
see, essentially venous, an anatomical corroboration of another operative obser- 
vation — that bleeding from the cut or nibbled calvarium is predominatingly 
venous in type. The vascularization of the cranial bones may be I'egarded 
as a seepage from very numerous vessels. It seems probable that this is not 
a unique method of circulation 
in bone, for the supply of the 
ends of the long bones and the 
compact tissue is of a rather 
similar type. In the cranium it 
Avould appear that the meningeal 
arteries replace the long nutrient 
arteries of the limbs, the extra- | 
osseous course of the former '» 

being an exigence of different 
bony function and structure. 

Now it is a well-accepted fact 
that an osteoplastic flap may be 
lifted without fear of necrosis of 
the bone, so long as it remains 
attached to the temporal mus- 
cles : adhesion to the overlying 
skin is not essential. There is no 
question that at times replaced 
bone-flaps must approach the 
category of free grafts ; and it is 
equally a fact that porosis of flaps does at times occur, though rarely. These 
bone segments are free of the dura when the bone is reflected and the fine 
vessels entering from this side are torn off. This deprivation is, as has been 
said, not a serious matter, so that whilst one may truly lay it down that the 
meningeal vessels are largely for the use of bone rather than of the fibrous 
matrix in which they lie, they are not in themselves essential for the continued 
life of that bone. Not only will the bone survive, but it is at times re-united 
by bridges of new bone. Union may be expected more often in the young, 
though we have seen it in older people; there seems to be no rule on this 
point. A flap a year old in a man of 30 was recently re-turned and fibrous 
union only was found; in another, re-opened after nine months (male, age 
42), there was firm bony union along one border but not elsewhere ; in yet 
a third (male, age 30) the flap six years later was found to have re-united 
in almost all of its circumference, though a groove marked the position of 
the original section. 



Fig. 53. — -The occipital veins oi the diploe. (From 
a specimen in the Museum of the Royal College of Sur- 
geons, Edinburgh. Note the depth from the surface.) 
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THE ARRANGEMENT OF THE DIPLOIC VEINS. 



Fig. 54. — Diploic veins from a norma! man of 66. 


Breschet’s own figures can scarcely be bettei’cd, so we have chosen to 
illustrate this note Avith four of them (Figs. 47-50). They are so clear that 
little explanation is needed. As Avith A'enous channels elseAvhere, considerable 
variation in size and position is to be expeeted. They lie nearer the inner 
than the outer table, and Avhilst each of the bones of the A'ault seems to haA^e 
a set particularly of its OAvn, connecting branches cross the sutures to unite 
the Amrious groups. The veins, as seen in skiagrams of the liAung, group 
themselves into three main sets, frontal, parietal, and occipital. A V-sIiaped 
arrangement Avith the apex doAvnAvards is Amry characteristic (see Figs. 47, 
48, 50), especially in the frontal region. The exit of these frontal veins by 
a small foramen in or about the supra-orbital notch is clearly seen in most 
dried skulls. The occipital set drain into large channels, one on either side 
of the mid-line, converging toAV'ards the base. The much larger parietal set 
includes the anterior and posterior temporals described by Breschet and 
others. Of the two, the posterior group are those most commonty seen in 
X-ray photographs of the living, and connections Avith the occipital diploic 
Amssels are common, Avliilst the anterior temporal diploics are hard to see, 
for confusion arises betAveen them and the grooA^es of the meningeal A^essels, 
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witli which they are closel}'' connected. Fig- 50, the skull of an old man, 
shows actual defects along the course of this vein. Examination of the 
meningeal grooves in the inner table of the aged reveals, not the fine pitting 
of younger skulls, but many places where the floor of the groove is missing 
to a greater or lesser extent. Here the two systems become confluent. 

It is important to recognize that this anastomosis takes place between 
the diploic channels and both the anterior and posterior divisions of the middle 
meningeal, for on the skiagrams of liviirg skulls it is not uncommon to see 
the meningeal grooves run back and up, to be lost towards their termination 
in a typically diploic constellation. 

We have confirmed the course and distribution of the diploic veins by 
the study of X-ray photographs both of the living and of dry skulls. Three 
attempts at injection on the cadaver rvith Ferguson’s mass did not give the 
results expected. In the dry skulls the specimens used Avere either calvaria 
which had been separated from the remainder of the skull by a horizontal 
cut, or lateral halves of skulls Avhich had been divided in the sagittal plane. 
By using these it was possible to avoid the images of the veins of the two 
sides being superimposed on the film. It had, however, the disadvantage, in 
the specimens of the calvaria, that only the superior portions of the veins 
could be seen. 

When the X-ray films of the dry skulls {Fig. 51) were examined and com- 
pared Avith the dural aspects of the skulls themseh^es, it AA'as found that not 
only AA'^ere the grooA^es for the meningeal A-essels shoAAm on the film, but also 
other impressions obAUOusly made by other blood-A’'essels. These were the 
diploic A^eins. It is not a difficult matter to distinguish the diploic from 
the meningeal channels Avithout examining the umer aspect of the skull, as 
the former have certain characteristics : (1) While the general course of the 
meningeal A’^essels is upAvards and backAvards from the region of the small 
Aving of the sphenoid, the diploic A^eins often run at right angles to this 
direction (especially in the posterior parietal region). (2) The origin of the 
larger diploic veins tends to be blunt. (3) There is a curious star-like 
branching and anastomosing of A^eins, Avhich aa^c term the ‘ spider ’ {Figs. 
56-59). This is usually best seen in the parietal region, but may occur 
elseAA'here. (4) The Y-like liranching of the A^eins, commonly Avith short 
thick limbs, may be clearly made out. 

When skiagrams are taken of the liAung skull, the results are com- 
plicated by the superimposition of the grooA-^es of one side upon those of the 
opposite side, Avhen seen in a film. The diploic markings, hoAA'ever, have the 
same characteristics as seen in the dry skull, Avhich renders it comparatively 
easy Avith praetice to distinguish the diploic veins from the meningeal vessels. 
The edges of the diploic grooves are quite sharply defined, but frequently 
shoAA- a recognizable crenation. 

In the film of the dry skull, although it A\'as quite simple to trace out the 
course of the main diploic vessels, it Avas difficult to differentiate the finer 
grooves by simple comparison of the skull and the film. To overcome tins 
difficulty the folloAving teehnique Avas adopted. On a matt print of a film 
all the larger meningeal grooves, as observed on the inner surface of the skull. 
Avere painted in red, and then by comparing the skull and the film all the larger 
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Diploic Veins showing the ‘ Parietal Spider 



Fig. 57. — A male, age 28, 
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Diploic Veins showing the ‘ Parietal Spider ’ — continued 
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diploic grooves were painted in blue. Then by a careful examination of the 
film, which showed more details than the print, it was possible to differentiate 
and paint in many of the smaller vessels. Fig. 51 shows a print dealt 
with in this way, and gives a very clear idea of the distribution of the diploic 
veins. The results obtained by the methods described above generally con- 
firm the findings of the older observers. The frontal, posterior, temporal, 
and occipital veins were easily traeed, aird it was found that the posterior 
parietal and the occipital constantly and freely anastomosed with each other 
in the parietal region, forming the ‘ spider.’ The frontal diploic veins were 
more isolated, and connections could only rarely be traced betweeir them and 



the other veins. It will be noticed that no mention has been made of the 
anterior temporal vein. This is due to the fact that it was not seen in the 
dry skulis and cannot often be unequivocally distinguished in the living. 
Its place frequently appears to be taken by a vessel grooving tlie inner aspect 
of the skull in front of the middle meningeal grooves, which frequentlv 
originates in a depression neai; to the great longitudinal sinus : it ends 
in the sphenoparietal sinus. Wc are of the opinion that this vein mav 
be the anterior temporal diploic vein placed more deeply in the dura than 
the other diploic vessels, which are placed more superficially in the bone. 
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Its fate seems therefore to be bound up with that of the anterior division 
of the middle meningeal vessels. Fig. 60 is from an old-standing hydro- 
cephalus (female, age 24). The sharp-cut groove for the middle meningeal 
vessels is replaced by a chain of small pools of blood. This figure may be 
most usefully compared with Brcschet’s figure {Fig. 49). (This possible 
interchange has been noticed by Coen, and is referred to in a paper by 
Thompson, which we have seen only after the above was Avritten). The very 
deep markings of the meningeal grooves figured by Elsbcrg and Schwartz may 
have a similar genesis. 

CLINICAL APPLICATIONS. 

In surgical practice the veins of the diploc will most often cause confusion 
in X-ray cases of head injury {Fig. 61). It was, indeed, the report of a radio- 
grapher that extensive stellate fractures Avere present in the parietal region of 
tAA'o patients Avho had had no injury at all, that drcAv the attention of one of 
us to the problem of the calvarial A'essels. Generally a fracture line is easy to 



Pig, 01.— X-rny showing diploic veins on the right, and a fracture cutting the left orbital margin 
and simulating a diploic vein. The line of fracture is shown by the arrows. 

distinguish OAving to its straightness, its clear-cut margins, and its extent. 
The great safeguard is an adequate knowledge of the normal appearances 
of the Amins, their position and direction, their tendency to anastomose an 
form ‘ sjnders,’ stars, and Y-junctions. We harm found clinically that the 
most difficult tracks to assess are those parallel Avith the contour of the sku 
high in the parietal region. It must be remembered that the veins, like 
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fractures, often run across suture lines, but anyone familiar with them will 
hardly fail to distinguish them from injuries. A mistake in a case involving 
a civil action at law, as in the now common motor accident, may be costly. 
Further, it is possible that deep venous erosions may assist in determining 
the line of fracture, as Elliot Smith showed years ago and as Thompson 
again suggests. 

A dilatatioir of the veins in the diploe might be thought to be a likely 
concomitant of intracranial tumour, with its pressure on the venous side. 
We have referred to the serious venous oozing met with at certain times and 
in certain places, and emphasized that the bleeding is commonly from diploic 
efferents as well as from perforating emissaries. Now it is quite true that the 
eye skilled in the detection of the diploic channels in skiagrams of the living 
may frequently note here an unusual clarity in the vessels’ lines, there an 
uncommon pool of blood. Yet the fact remains that the most beautiful 
examples of diploic veins that we have seen have been discovered by chance 
in skiagrams of non-tumour cases. The observer would therefore be very 
wrong if he concluded that because the veins were very distinct a tumour 
was present in the skull. The age factor has been remarked on. In children 
with their sparse diploe the veins are small and hard to define ; as age advances 
they become clearer. When the skull is ..thinned by expansion in hydro- 
cephalus above infancy the veins are again ill-seen, save that around the great 
meningeal collecting trunks diploic markings become more evident {Fig. 60 ). 
But it is impossible to lay down a rule that shall be true of every case ; some 
will demonstrate one point and not another. There seems to be some ground 
for the views of older writers, that the diploic system acts as an additional 
reservoir for the blood circulating within the cranium and might act as an 
escape or balancing mechanism when that current is disturbed. Operative 
experieirces with tumour cases support tliis belief. 

In meningioma involving the overlying bone there is no question as to 
the increased diploic bleeding, clearly localized as to its source b)'" the uniform 
failure of ligature of the external carotid artery to abate it. It is evident 
that the time factor must be very important, and that if diploic irrigation is 
to be increased in a tumour-bearer a considerable period must elapse before 
dilatation recognizable oir an X-ray film can occur. We can only repeat that 
inferences drawn from the radiological appearances of these veins without refer- 
ence to other more important clinical factors will almost certainly be fault}'’. 

One last word, and that on infection. Acute j^yogenic osteomyelitis is 
rare in the vault owing to the absence of epiphysial lines. On the other hand, 
the venous channels allow of easy spread from one area to another, and this 
explains the patchy distribution of calvarial infection when it does occur. 
xV case recently observed will seiu'e as illustration. A young man began Avith 
a furuncle on the imse Avhieh rapidly caused oedema and cellulitis in the orbit. 
.\ftcr a stormy convalescence a deep temporal abscess formed. Later patches 
of osteomyelitis developed in the frontal and high in the parietal region. 
Infection could easily find its Avay by means of a septic thombophlebitis 
originating in the deep veins of the temporal fossa and spreading by rvay 
of the vessels, whieh enter and leave the bone in this region, with septic 
permeation and osteomyelitis at a distance. 
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SUMMARY, 

The discoveries of our forefathers have a liabit of attaining a new import- 
ance many decades later. This is exemplified by the veins of the cranial 
diploe, which refinements of X-ray technique now render clearly visible in 
most radiograms of the living skull. These '^'eins, which occupy very definite 
channels in the substance of the bone, may be easily mistaken by the unwary 
for fractures. Generalized enlargement, detectable by radiography, is not 
the rule in cerebral tumour, and beautiful examples may be met with in normal 
persons, especially in the later decades of life. Unusual clarity and breadth 
of the middle meningeal grooves is more often met with in cases of intra- 
cranial tumour. In these cases the anterior temporal diploic veins add their 
quota to the impress of the meningeal vessels. Tlie meningeal vessels, both 
arteries and veins, are destined to a considerable extent to supply the bone. 

Figs. 47 to 50 are photographs from Brcschet’s book made by kind per- 
mission of Mr. G. Plarr, Librarian to the Royal College of Surgeons. Figs. 
51, 55, and 60 are by Miss Davison. We are indebted to ]\Ir. Greig for Fig. 5B. 
We have to acknowledge also the intei’cst wliich Mr. Higgins, Radiologist 
to the Salford Royal Hospital, has taken in the work, and are indebted to 
Dr. Morris, of the same department, for the prints of Figs. 56-59. Professor 
Stopford has been most kind (as ever) in allowing the free use of material in 
the Department of Anatomy. 
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PSEUDOCOXALGIA: CLINICAL EVIDENCE, X-RAY 
APPEARANCE, ETIOLOGY, AND TREATMENT: WITH A 
REVIEW OF 25 CASES. 

By C. LEE PATTISON,* 

CONSULTING SURGEON TO THE TUBERCULOSIS DEPARTMENT, ROTHERHAM CORPORATION ; 

MEDICAL SUPERINTENDENT OF THE KING EDWARD VII HOSPITAL FOR CRIPPLED CHILDREN, SHEFFIELD, 

SYMPTOMS AND PHYSICAL SIGNS. 

Frequently the symptoms and signs of pseudocoxalgia are so indefinite at 
first that the disease is unnoticed in the earlier stages. 

The most constant symptom during the onset of the disease is a limp : 
there is a tendency to drag the affected limb, the foot is not lifted freely from 
the ground, but is swung round in an everted position with eaeh step. The 
limp is not painful and is frequently intermittent ; for two or three weeks at 
a time it may not be present. After from six to eighteen months, when the 
disease has become more fully established, the limp frequently disappears, but 
if it persists it may change its character and resemble the ‘pain’ limp found 
in infective arthritis of the hip-joint. Pain is said to be absent in neai’ly half 
the cases, but it will be seen that it was present in tlie majority of my patients 
at their first examination. It may be slight and localized to the hip, or 
referred to the knee, while in a few cases it is extremely severe. 

Some degree of muscle-spasm can usually be found during the early stages 
of the disease. As a rule it only lasts for a short time, but may recur, and 
often persists longer than the pain and tenderness. This will result in a pain- 
less limp, the limb being fixed in an adducted and slightly flexed position, 
in contrast to the abduction found in early tuberculosis. 

The amount of movement possible in the joint depends largely on the 
degree of muscular spasm, and will therefoi-e vary considerably. Frequently 
the movements are nearly perfect throughout tlie disease, and even if limited 
at first they soon improve ; but usualty there is some limitation of abduction 
and internal rotation, which often persists in these two directions throughout 
life. Sometimes the hip may be nearly completely fixed, usually in a i^osition 
of adduction and slight flexion. 

Muscular atroph}^ may be eitlier hardlj'^ noticeable or well marked. The 
localized thickening of the soft tissues so frequentlj'^ felt in tuberculosis of 
the hip-joint is not found in pseudocoxalgia. The great trochanter of the 
femur is prominent and projects laterally. Observers differ as to whether it 
is found at a higher level than normal ; in my own cases no such alteration 
was noticed. Abscess formation never occurs in this condition. 

Osteo-arthritic changes take place in a certain number of cases at a late 
stage, and result in pain, stiffness, and further limitation of movement. 


* .V paper read before the ShcIIield Medico-Cliirurgieal Society, October, 1927. 
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From a consideration of the clinical evidence of pseudocoxalgia it will be 
clear that it is often extremely difficult to distinguish the condition from 
epiphysial coxa vara, tuberculosis, and other diseases. In fact in some cases 
it is quite impossible to do so with certainty by ordinary pliysieal examination, 
but as the radiographic appearances precede the clinical signs the diagnosis 
can usually be made by the X rays. 

SKIAGHAPHIC APPEARANCES. 

Changes in the Head of the Femur. — In a normal child the head of the 
femur is cartilage witli a bony nucleus in its midst which tlirows a shadow in 
the skiagram. The extent of the cartilage can be estimated by noticing the 
size of the clear space betiveeji tlie nucleus and the acetabulum. 

1. S'tage of Flattening. — At first there is an increase in the density and a 
diminution in the size of the bony nucleus, making the head of the bone appear 
fiattened. The size of the epiphysis i-emains unchanged, but the joint interval 
appears larger as less space is occupied by the bony shadow {Fig. 62, p. 95). 

2. Stage of Fragmentation. — The bonj-^ nucleus next begins to show 
irregular calcification ; parts show increased density, while others undergo 
rarefaction. This process continues until the bon}'’ nucleus appears broken up 
into fragments — areas Avhere lime salts are markedly increased in amount, 
M'ith intervals of decreased calcification between them {Fig. 63, p. 95). At this 
stage, being deprived of its bony support, the cartilage begins to give way ; 
it loses its spherical shape and becomes spread out laterally. The process of 
fragmentation may be vezy little jnarked, or it ma}' continue until the head 
of the bone has scarcely any bony nucleus left. 

3. Stage of Repair. — It should be remembered that the cartilaginous 
envelope is deformed ; it is flattened and squashed out laterally, so that it 
en^’elops the circumference of the acetabulum, and when the bony nucleus 
re-forms, its shape is limited by the boundaries of its cartilaginous sun’ound- 
ings. The fragments begin to coalesce ; then the densit}" of the whole 
epiphysis gradually diminishes until it becomes uniform and equal to that of 
the opposite side. Eventually it increases in size until it nearly fills its 
flattened cartilaginous en^'elope {Figs. 65-70, ]). 95). 

4. Stage of Moulding. — The re-formed femoral head undergoes moulding 
until adult life. It is said that one of two types of head results, either {a) a 
globular, round head, or {b) an oval head. Legg“ calls these the ‘mushroom 
and ‘ cap ’ types respectively, and it is generally thought that these two types 
are quite distinct, and that the function of the former is ultimately superior 
to that of the latter. In my experience it is often very difficult to know in 
which category to place many cases, for the line dividing the two types is 
frequently poorly defined. With regard to the ultimate degree of function, 
all that can be said is that the more the shape of the head differs from the 
normal the worse it will be. This will become more noticeable in later life, 
as in cases with deformed heads osteo-arthritic changes are likely to occur. 

Changes in the Neck of the Femur.— -The contour of the neck alters, its 
upper part becomes broader and its upper angle rounded off, while later on 
there is shortening of the neck as a rvhole, producing an apparent coxa vara. 
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During the beginning of this stage an ill-defined zone of change in calcification 
produces a sponge-like area in the upper part of the neck. This metaphysial 
change is early and constant {Fig. 71, p. 96). Later a regular pattern-like 
appearance is sometimes noticed ; there are zones of increased calcification 
arranged as pockets opening torvards the epiphysial line, each pocket enclosing 
a corresponding area of rarefaction. This phenomenon is said to be associated 
with fragmentation, and to disappear early during the period of healing, but 
in the few instances where I have noticed the appearance it has been quite a 
late occurrence. 

Changes in the Acetabulum. — Opinions differ as to whether any changes 
are constantly found in the acetabulum ; and whether these are primary if 
they do occur, or only late hypertrophic changes secondary to those in the 
head. Perthes® says that the acetabulum only shows changes in advanced 
stages, Avhile Sundt^ considers that the acetabulum is normal late in the disease. 
Platt,® however, thinks that changes “ can be seen at every stage, and that 
they should be considered partly as the adaptation of the cavity to the altered 
lines of pressure through the deformed head, and partly as of the same nature 
as the transformation undergone by the epiphysial nucleus and thus truly 
specific.” 

ETIOLOGY. 

Age. — Pseudocoxalgia occurs most often between the ages of 5 and 10. 

Frequency. — Calve® found 1 case in every 50 patients with hip disease. 
Gauvain’ reports an incidence of 1 in 24, while during the last five years the 
present writer has seen 25 cases among 360 patients with alleged tuberculosis 
of the hip-joint, a proportion of more than 1 in 15. 

Sex. — Boys are more commonly affected than girls ; most authorities 
consider the proportion to be about 4 to 1. Platt,® however, in his 23 cases, 
found 12 boys and 11 girls. In the present series of 25 cases there were 18 
boys and 8 girls. 

Bilateral Cases. — These are comparatively few. Legg® found 2 in 55 
cases ; Perthes,® 2 in 23 ; Platt,® 2 in 23 ; Sundt,^ 7 in 75 ; Pattison, 5 in 25. 

Heredity. — Although a few cases have been reported in which the disease 
occurred in the same family, heredity does not seem to be a factor in the inci- 
dence of pseudocoxalgia. Neither syphilis nor rickets seems to be associated 
with the condition. 

When investigating the cause of a non-fatal, chronic disease such as pseudo- 
coxalgia, we are handicapped for lack of material for pathological examination. 
A number of surgeons have, however, operated on patients with this condition, 
either to determine the nature of the disease or in an attempt to remove the 
focus and so hasten the cure. It may be well to consider Avhat has been 
found by exploration before examining the theories advanced to explain the 
pathogenesis of the condition. 

The synovial membrane has sometimes been normal in apjiea ranee, but 
in a few cases it was thickened, showing evidence of mild synovitis ; in these 
cases the joint-cavity was filled with a slightly turbid and straw-coloured 
fiuid.® No bacterial cultures have ever been obtained from the synovial 
fluid ; nor has inoculation of guinea-pigs with the fluid shown c\-idcncc of 
bacterial infection. 
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Perthes® removed a small piece of the head of the femur. The interior 
of the epiphysis showed replacement of the cancellous tissue by invading buds 
of cartilage; he considered the condition to be non-inflammatory. Legg® 
scraped out a large area of rarefaction in the neck of the femur and grew 
staphylococci from the debris so obtained. These staphylococci were very 
scanty and may have been due to contamination. Kidner^® and McWhorteri^ 
also obtained isolated colonies of staphylococci from the granulation tissue 
found in necrotic areas in the metaphysial region. Phemister®® removed part 
of the epiphysis after curetting the interior. He found that the joint-cavity 
showed evidence of acute syno-vdtis, although the articular surface of the 
deformed head retained its normal sheen. He obtained no microbic growth 
from the material, but obseiu'ed changes which he considered typical of an old 
infective lesion of the bone, and probably of pyogenic origin. 

None of the many theories wliich have been brought forward to account 
for the pathogenesis of pseudocoxalgia is alone adequate to explain the 
condition. A fcAV of the most reasonable theories will be briedjr considered. 

The Infective Theory. — The exponents of this consider that pseudo- 
coxalgia is produced by infective agents of low virulence. It has many 
supporters and has been ably upheld by Platt.® He states that the condition 
is often associated with pyrexia, enlarged tonsils, or chronic ear disease, and 
often with a certain amount of ill-health. He holds the view that the disease 
is hsematogenous in origin like other forms of osteomyelitis. He considers 
that the area of the femoral neck supplied by the upper leash of metaphysial 
vessels is that first affected, since that region is more vascular than the 
synovial membrane at the age when pseudocoxalgia is found. He explains 
the absence of the disease in older patients by the relative increase in the 
vascularity of the synovial membrane with age, which makes the joint proper 
more likely to suffer than the metaphysial region, and therefore the changes 
in the head we associate with pseudocoxalgia do not occur. 

As we have already noticed, exploration of the joint has rather upheld 
the infective theory. Anyone who has seen cases of pseudocoxalgia in the 
active stage with marked pain, muscle-spasm, and limitation of movements, 
cannot help being impressed by the clinical resemblance to infective arthritis. 
It is well known that coxa plana occurs in lesions of the metaphysis known to 
be infections, e.g., tuberculosis. 

Against the idea that the condition is due to an infection are these facts : 
abscesses never develop, there is no leucocytosis, the neighbouring structures 
are never affected, the radiographic appearances precede the clinical signs 
(contrast infected joints), and except in rare instances the femoral epiphysis 
is the only one affected. 

Developmental Theories.— -About the end of tJic second month of foetal 
life the human hip-joint resembles that of adult reptiles. There is an imper- 
fectly formed and shallow acetabulum and a small malformed head. The 
limb is then at right angles to the axis of the body and rotated outwards, the 
extensor surface of the knee being directed upwards and the great toe in front. 
If rotation occurred at this time, to enable the erect position to be assumed, 
dislocation would be likely to take place. 

Calot^® thinks that in pseudocoxalgia there is a conditioir of arrested 
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development of the hip-joint such as that just described, with a tendency 
to congenital dislocation of the hip, and that the result of this is that the head 
fits imperfectly into the acetabulum, with resulting osteochondritis from the 
mechanical disability. 

Murk Janseifi* has propounded a somewhat elaborate theory to account 
for the condition. He says that the curve of the acetabulum is flatter than 
the curve of the femoral head in patients who develop pseudocoxalgia, and 
that this is caused either : (1) By the bony floor of the acetabulum being too 
thick ; or (2) By the ischium being bent inwards towards the mid-line, a 
condition of ‘ischium varum’ ; and he states that these abnormalities are 
produced by a small amniotic sac which either tends to flex and adduct the 
hip-joint and lever the head out of the acetabulum and so lessen the normal 
pressure of the head against the acetabular floor ; or else, by being tightly 
di'awn over the buttock, bends the ischium inwards. 

If the difference of curvature produced in either of these two ways be 
granted, Jansen says that the mechanical conditions which follow will naturally 
result in changes in the head of the femur. 

The folloAving objections have been raised to this theory ; — 

1. That ischium varum is seen if the radiograph be not taken exactly 
symmetrically, and that it occurs in many conditions without pseudocoxalgia 
following. 

2. That in many cases pseudocoxalgia occurs without any discrepancy 
in the curvature of the head and acetabulum. 

3. That if the condition were due to pressure on only a small part of the 
head, early cases treated by traction and fixation should be arrested. 

In reply to this last objection, Jansen sajj's that so long as any discrepancy 
of joint surfaces exists, abnormal stimuli will be acting, and that the measures 
of treatment adopted are insuflicient to prevent this. 

4. The theory has also been criticized on the grounds that j^seudo- 
coxalgia often occurs some years after the child has begun to walk. Jansen, 
however, asks us to consider other deformities, such as genu valgum, which 
also take time to manifest themselves. 

The Traumatic Theory. — The epiphysis of the upper end of the femur 
is almost entirely dependent for its blood-supply on the small vessels entering 
its circumference where the head and neck join. At birth the upper epiphysis 
of the femur includes the great trochanter ; later the neck of the femur 
develops as an upward extension of the shaft which eventually divides the 
into two ; {a) the head, (b) the great trochanter. This division is 
complete by the third year, which is the earliest age at which pseudocoxalgia 
has been noticed, and is the age at which there is for the first time great 
restriction in the blood-supply to the head. It is thought that a slight injury 
may result in obliteration of some of the vessels supplying the femoral ejiiphysis, 
with atrophy of bone-cells and decalcification. The cartilage, which gets its 
nutrition from the synovial fluid of the joint, remains unaffected : but with 
the disappearance of its bony nucleus the cartilage collapses ; eventually, when 
the vascular supply is restored, new bone is laid down but the epiphysis is 
misshapen and deformed. 

Recently Bentzon,'’' by injecting alcohol round the arteries of the upper 
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epiphysis of the femur in rabbits and so paralysing the vasoconstrictor nerves, 
has produced coxa plana, ■which he considers is caused by the active hyperfcmia 
so induced. He thinks that the arteries supplying the caput femoris are 
especially exposed to mild lesions in young people, ndiere injury may bend the 
cartilaginous parts of the epiphysis. 

Legg^® tunnelled into the neck of a femur for a definite acute septic condi- 
tion ; five years later flattening of the epiphysis occurred, due he considers to 
interference with the blood-supply during the operation, 

TREATMENT. 

There is a tendency towards spontaneous rcco^^ery in this condition, and 
patients never ultimately show complete incapacity ; on the other hand, the 
end-results vary considerably so far as the function of the limb and comfort 
of the patient arc concerned. 

In the first case it is only fair to state that quite a number of observers 
consider that treatment has no effect on the condition. Legg- sums up the 
views of these surgeons when he says : “ While a process suggesting weakness 
of bone structure is going on it is theoretically sound to allow no weight- 
bearing ; but in practice, relief from weight-bearing in no way affects the 
end-result.” The majority of surgeons, however, consider that if treatment 
be begun before the cartilaginous envelope of the epiphysis has been deformed, 
the subsequent malformation will be much less marked, although the frag- 
mentation and cycle of bony changes will not be completely averted. An 
examination of my own cases bears out this view. 

The treatment most commonly recommended is fixation in an abducted 
position, and measures to prevent the weight of the body being borne by the 
diseased limb. Some surgeons® think that movement does no harm if the 
latter point be attended to. The duratimi of fixation necessary should be 
controlled by repeated X-ray examination to determine the degree of recalcifi- 
cation reached by the head of the bone, and may be any length of time 
between six months and three years. 

In cases with a large amount of muscular spasm and pain, one is forced to 
treat the condition for the sake of the patients’ comfort even if one has not 
much faith in its effect on the end-results. In these acute cases fixation is 
insufficient to relieve the pain, and some form of extension apjjaratus is neces- 
sary to OA'^ercome the muscular spasm, 

Kidncr^® and others^^ have operated on patients with this disease, on the 
assumijtion that it is a mild foian of osteomyelitis. Kidner scraped out the 
debris from an area of rarefaction in the neck of the femur of a boy of 5. He 
observed by X rays the subsequent healing, and said that the operation 
hastened this and diminished the subsequent deformity. The great majority 
of surgeons, however, consider an operation of this sort to be unjiptifiable. 

Many years after the disease is apparently cured, pain and stiffness may 
develop. These cases may or may not show X-ray evidence of osteo-artluitis , 
in the latter instance operation to remodel the head may be desirable. 
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DETAILED REVIEW OF 16 CASES OUT OF 25 TREATED. 


Case 1. — Male. Age at onset, 6 years 7 months. 




Fig. G4. 


March 17, 1924 {Fig. 62). — Onlj’^ movement possible was slight flexion. No 
pain. Metaphysial rarefaction is well shown. 

July 28, 1924 {Fig. 63). — Rotation, inversion, and abduction limited, other 
movements perfect. Treatment : weight-extension since admission. 

Feb. 18, 1925. — Six months after discharge, without treatment, movements M'ere 
perfect. 

Jan. 26, 1926 {Fig. 64). — Seventeen months after discharge. No symptoms. 


Case 2. — Female. Age at onset, 3 years 4 mo7Jhs. 



I'lo. os. 


Fig. 00. 


Fig. 70. 
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May 27, 1922 {Fig. 65). — Limp began 10 months before and has been inter- 
mittent. Now some pain and all movements limited, can walk with limp. During 
the 10 months since onset of first symptoms the head of the femur has practically 
disappeared. 

Dec. 11, 1923 {Fig. 60).— Patient lias been treated in bed for 7 months in a short 
hip-spica plaster. All movements except internal rotation and abduction are perfect ; 
no pain. Patient was discharged from hospital with a light celluloid splint, crutches, 
and patten. Note metaphysial rarefaction. 

May 5, 1024 {Fig. 67). — Movements nearly perfect. Splint removed, crutches 
and patten continued for further 6 months. 

March 13, 1925 {Fig. OS).! Further stages of repair. Fig. 69 shows condition 
Feb. 6, 1920 {Fig. 69). V of liead 2 years 10 months after treatment 

Sept. 8, 1927 {Fig. 70). j ceased. 


Case 3. — Mate. Age at ousel, 7 years 0 monttis. 



Fio. 71. Fio. 72. Pig, 73. 


Sept. 3, 1924 {Fig. 71). — Disease followed directly after measles 1 month ago. 
Attempt at movement in any direction causes considerable pain. Treated for 6 
months with weight-extension and then for 3 months in a plaster splint. Note 
metaphysial rarefaction. 

July 8, 1925. — Movements nearly perfect, no pain. No treatment except bed. 
Dec. 10, 1925 {Fig. 72). — Discharged from hospital with no retentive apparatus. 
Movements perfect. 

Aug. 4, 1927 {Fig. 73).— One year and 8 months after discharge from hospital. 
Movements perfect. Slight limp when tired. 


Case 4. — Male. Age at onset, 8 years 9 months. 



Pic. 74. 
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Dec. 30, 1926 (Fio. 74). — At first examination 0 months after onset of limp, had 
been treated as tuberculosis of hip. Lcjt hip ; A'ery acute disease, marked pain, 
no movements possible. liighi hip: no symptoms. Note Jiictaphysial changes. 

Jttly 17, 1927 (Fig. 75). — Left hip : marked limitation of internal rotation and 
abduction. IMarked limp, no 2>ain. 



Pic. 75. 


Case 5. — Male. Age, 10 years. 



Pig. 70. 


/ 



Fig. 77. 


April 10, 1923 (Fig. 70).~Duration : right, unknown ; left, 2 years. Rio-ht 
no sj'mptoms ; left, slight muscle-spasm and pain. Treatment : fixation 9 months’ 
and then home without apparatus. ’ 

Nov. 7, 1926 (Fig. 77 ). — Perfect movements both hips. 

VOL. XVI. — NO. 61 7 



98 


THE BRITISH JOURNAL OF SURGERY 



Fio. 78. 


Case 6. — Male. Age, 18 years. 

First seen March, 191G ; had had intermittent 
pain and limp for 18 months. 

Fig. 78. — Shows condition 111- years after first 
examination. M'^as treated nearly 2 years by fix- 
ation, and for G months with no weight-bearing. 
Some limitation of abduction and slight limp, but 
patient can walk twenty miles. 


Case 7. — Male. Age al onset, 4 years 4 months. 



Fig. 79. 



Fig. 81, 
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Feb. 8, 1923 (Fig. 79). — Taken at time of patient’s first appearance. He came 
because of pain in the right hip, Avith considerable muscle-spasm. The left hip 
disease was not associated Avith symptoms, although at an earlier and more actiA^e 
stage than the right radiographically. Note metaphysial rarefaction (left). 

March, 1924 (Fig. 80). — ^Patient has had 1 year’s fixation of both hips ; ncAA-^ 
no symptoms. Eplphj^ses of both femora are beginning to re-form. Noav no treat- 
ment. 

Aug., 1927 (Fig. 81). — Three years and 5 months after all treatment has been 
discontinued, and 4 years and 6 months after first examination. ISIoA'^ements are 
only A>^ery slightly diminished ; the left hip in the direction of internal rotation, and 
the right in abduction. Very slight limp and no pain. 


Case 8. — Female. Age at onset, 5 years. 



Fig. 82. 


Fig. 83. 




Fig. 84. 
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March 4, 1922 (Fig. 82). — First examination : slight occasional pain in left 
hip when tired, for nearly 1 year. Treatment : fixation 6 months, and then bed 
without apparatus 10 months. Note metaphysial rarefaction (left). Destruction 
of epiphysis has progressed. 

Jw/y 5, 1923 (Fig. 83).— No symptoms in either hip. Sent home without 
apparatus. No limp and no pain. 

JitDC 8, 1925. — After 23 months at home, re-examined with history of slight 
pain in righf hip for a week, with marked limp and limitation of mo%'ement. Treat- 
ment : 1 month fixation, and then discharged with slight limp and without apparatus. 

Aug. 5, 1927 (Fig. 84-).- -Two years and 2 months after discharge. Left hip 
movements perfect. Right hip, verj'- slight limitation of abduction and internal 
rotation. 


Case 9. — Male. Age al ousel, 9 ijcars 4 ?7wnlhs. 



Fill. 85. 


Fio. 80. 


Fia. 87. 


Jan., 1925 (Fig. 85). — History of 4 months' slight pain. Movements good. 
Treated for three months with extension, then no treatment. 

Jan. 1, 1920 (Fig. 80), 

Aug., 1927 (Fig. 87). — Two and a half years after first examination, and two 
years and four months after discharge. Practically no limp. 


Case 10. — Male. Age alynsct, 5 years 3 months. 




March 0, 1922 (Fig. 88).— History two months ; only symptom slight hmp^ 
Note metaphysial rarefaction. Treatment : extension, four months ; plaster, - 
months ; walking with splint, crutches, and patten, 17 months. 

Aug., 1927 (Fig. 89).— Three years and a half after treatment stopped. Move- 
ments perfect, no limp. 
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Fig. 90. 



Fig. 91. 



Fig. 92. 


Jan. 2, 1924 (Fig. 90). — Limping one week, pain in left hip and knee, 1 in. 
wasting of thigh. sMovements all good. No history of trauma. Admitted as 
tuberculosis and fixed for 9 months, then diagnosed as pseudoco.xalgia ; diseliarged 
with slight limitation of abduction only, and allowed to use limb. 

April 16, 1925 (Fig. 91).~Six months after discharge, re-admitted with pain, 
left hip slightly flexed and adducted, movements all limited. Fixation for 8 months, 
and then no weight for a further 2 months. Note metaphysial rarefaction. 

Aug. 10, 192T (Fig. 92).~One year and a half after discharge. Slight abduction, 
slight limp when tired ; otherwise no symptoms. 
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Case 12.~Male. Age at onset ; left hip, 5 years 5 months; right hip, not known. 



Fig. 94. 


Feb., 1923 (Fig. 93). — For 5 montlis slight pain in left liip, no sjanptoms in 
right. On examination, marked pain and muscle spasm, with no movements. Fixed 
for eight months, then no treatment. Metaphysial rarefaction well shown in both. 

A Jig., 1927 (Fig. 94 ). — No treatment for 3 years 10 months. Movements perfect ; 
very slight limp only after a long walk. 


Case 13. — Male. Age at onset, 5 years. 



Fig. 95. Pic. 90. 


Jan. 4, 1925 (Fig. 95).— Slight pain and limp 1 year ; now definite pain and 
spasm. Treatment : 3 months with fixation, then none. 

Atig. 3, 1927 (Fig. 90). — After 2 years and 4 months without treatment. iVo 

signs or symptoms. 
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Summary of 23 Cases, m’itii Spkciau Reference to the End-results. 



FiacKE 

Dkguee oe Activity ox First 

Tueatmext 
( in montlisj 


Cash 



End-results 

(Movements limited and limp) 

NUJIDEIIS 

Ex.vmixatiox 


Kot fixed, 




Fixed 

but no 
weight- 
' bearing 


1 

62-C4 

Miivkccl muscle - spasm. Ro 






pain 

5 

- 

Perfect movements 

2 

G5-70 

Some spasm ami pain 

12 

0 

1 

Internal rotation (slight) 

3 

71-73 

Marked pain and spasm 

9 

‘ 4 

Perfect movements, slight 






limp when tired 

4 

74, 75 

Left ; Marked pain and sjiasm 

4 

2 

Internal rotation and abduc- 




, 

tion (marked) 



Itighl ; No symptoms 

0 

! - 

Considerable limp 

5 

70, 77 

Left : Very sli<>l\t pain and 


i 

) 

1 



spasm . . 

.0 

j _ 

Perfect movements 



Right ; No symptoms 

- 

i 


G 

78 

Slight pain and spasm 

20 

i 

Abduction, slight limp 

7 

79-81 

Left : Pain and spasm 

12 

i 2 

Internal rotation (slight) 



Right : No symptoms 

- 

1 

Abduction (slight) 

8 

1 

82-34 

Left : Slight pain and spasm 
Right ; Pain and spasm very 

3 

i 

} 

Perfect movements, no limp 

Perfect movements, no limp 



marked 

1 

1 0 

9 

85-87 

Some pain 

3 

1 - 

Perfect movements, no limp 

10 

88, 80 

No symptoms 

1 

7 

Perfect movements, no limp 

11 i 

00-92 

Pain and spasm (moderate).. 

12 

G 

Abduction, slight limp 

12 

08, 94 

Left ! Pain and very marked 



Very slight limp vhen tired 

1 


spasm . . 

8 


i 


Right : No symptoms 

1 


1 Perfect movements 

13 ! 

1 95, 90 

Pain and spasm moderate . . 

3 

2 

Perfect movements, no limp 

14 

i 97, 98 

Pain and spasm marked 

4 

2 

Abduction very limited, limp 

13 

99-101 

j Pain and marked spasm 

28 

- 

Perfect movements, no limp 

IG 

1 102 

j Very slight pain and spasm . . 

3 1 

G 

Abduction, internal rotation. 





slight limp 

17 

— 

No symptoms 

2 

3 

Perfect movements, no limp 

18 


Marked pain and spasm 

2 


Abduction, internal rotation. 





slight limp 

19 

— 

Some spasm, no pain 

6 

4 

Perfect movements, no limp 

20 

— 

Pain and spasm very slight 

8 

4 

Internal rotation (slight) 

21 

— 

Some pain and spasm 

10 

2 

Abduction and marked limp 

22 

— 

Some spasm, no pain 

8 

- 

Internal rotation, abduction, 

slight limp 

23 



Pain and spasm 

30 

- 

Perfect movements, no limp 

24 



Pain and marked spasm 

G 

4 

Internal rotation, and limp 

25 

— 

Slight spasm, no pain 

9 

3 

Perfect movements, no limp 
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CONCLUSIONS. 

1. The majority of patients with pseudocoxalgia liave some degree of 
pain and muscular spasm some time during the early stages of the disease. 

2. The initial degree of activity of the disease does not necessarily beax-^ 
any relation to the ultimate functional I’esult. 

3. The ultimate function of the affected limb is very good in the majoi-ity 
of cases. In patients in whom movement is limited the limitation is in the 
direction of abduction and internal I’otation. 

4. The lexxgth of treatment required to obtaiix a good result varies greatly, 
and does ixot depend oix the initial amouixt of activity of the disease, 

I desire to expi-ess my thanks to Dr. Veronica Dawkins for the prepai’ation 
of the reproductions of the skiagrams in this paper. 
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STAPHYLOCOCCAL SUPPURATIVE NEPHRITIS 
(CARBUNCLE OF THE KIDNEY). 

By BRUCE M. DICK, 

SUnOICAL CUNICAL TUTOU IN' THE ROVAL IN'FHlltAUY, EmN'BTJKGH. 

The term ‘carbuncle of the kidnej'’ has been in use for many years to describe 
an uncommon, but yet definite, type of suppuration of the kidney. The 
chief characters of the lesion denoted by tliis term are briefly as follows ; 
There is an acute or subacute ha^matogenous infection of tlie jrarencliyma of 
one kidney by the Sla. aureus, the onset of which is frequently preceded by 
some trauma to the organ. The source of origin of the oigainsm is most 
often a skin lesion such as a Avhitlow, boil, or carbuncle. The appearance 
of the kidney varies according to the stage at whicli the disease is encountered 
b}!' the surgeon or pathologist ; the most constant finding is that of multiple 
areas of necrosis or suppuration in the substance of the kidney, confined to 
one area of it. Fusion of the suppurative foci gives rise to a honeycomb-like 
necrotic cavity, or a circumscribed encapsulated abscess, and a localized 
enlargement of the affected area of the kidney. A perinephric abscess may 
result from the outward extension of the suppurative process, but eruption 
into the renal pelvis is unusual. 

Review of the recorded cases of this condition indicates that it deserves 
to rank as a clean-cut pathological and clinical entity, and that its diagnosis 
may be arrived at with considerable accuracy. In one of the cases here 
recorded, recognition of the disease was facilitated by the pyelographic 
appearance presented by the kidney. The extent of the suppurative process 
and its relation to the structures of the kidney are demonstrated clearly by 
the accompanying coloured illustrations. 

CASE RECORDS. 

Case 1.— A young man, age 23, was admitted to hospital on account of 
pain in the right loin. 

History.- — A month before admission, while on a motor C3''cle, the 
patient had an attack of gnaiving pain in the right loin which lasted for 
a few minutes. Two days later a similar attack was experienced, and he 
began to feel ‘out of sorts’. From that time onwards he had repeated 
attacks of pain, which were at first slight, became more se^^ere and continuous, 
and came on several times during the day, so that he was compelled to remain 
in bed. The patient was very feverish and uncomfortable, and on two or 
three occasions had rigors which were attended by nausea and vomiting. He 
got some ease by drawing the right thigh up. Shortly before admission to 
hospital, micturition had become more frequent, especially at night, but no 
alteration in the appearance of the urine had been observed. The patient 



STAPHYLOCOCCAL SUPPURATIYE NEPHRITIS 107 

had lost his appetite, felt languid, and had become very thin ; he sweated a 
great deal and felt his mouth always dry. He was very constipated. Two 
months before the onset of his illness a tooth had been extracted on aeeount 
of an abscess at its root. 

Ox Admissiox. — The man was very emaciated and looked ill. His face 
Avas pale and his lips dry and cracked. For comfort he lay with the right 
hip flexed. Temperature 99°, pulse-rate 92. Examination of the abdomen 
elicited the presence of a tender ill-defined swelling in the right loin which 
moved Avith respiration. 

The patient AA^as under ob- 
serA'ation for tAA'o AA'eeks before 
an operation Avas performed. 

During this period the tem- 
peratm-e fluctuated from 99° to 
102° ; the pulse-rate remained 
about 90. The leucocyte-count 
Avas 12,000 per c.mm. Micro- 
scoj^ic examination of the urine 
Avas carried out many times, 
but only on tAA-^o occasions AA'ere 
pus-cells detected, and then 
onlj^ a fcAv. 

Urological axd Radio- 
graphic Examixatiox. — On 
cystoscopic examination the 
bladder AA^alls AA^ere seen to be 
healthy, and both ureters to 
secrete freeljL Samples of urine 
collected from the riglit kid- 
nej'^, AAdiich Avas under suspicion, 

Avere sterile and contained no 
pus-cells. Each i-enal pehds 
Avas injected AA'ith 14 c.c. sodium 
iodide, A^eiy slight discomfort 
being induced. The left pj'elo- 
gram Avas normal, but the right 
shoAA'ed a A^ery sticking altera- 
tion in form ; the appearance is Avell demonstrated in Fig. 10.3, AA'hich sIioaa’S 
that the loAA'er major calix is A'eiy much narroAA'ed, and that its minor calices 
liaA'e assumed a frond-like apiiearance. The upper calix shoAA'ed a similar but 
less marked change. 

Operatiox. — A perinephric abscess AA-as found at the lateral border of 
the right kidney. About a teacupful of pus (AA’hich subsequent culture sliOAA’cd 
had been produced by Sta. aureus) was cA-acuated. The abscess communicated 
AA’ith the interior of tlie kidne}’ by a small aperture on its lateral border; 
therefore the kidne}’ aa’us remoA-ed. RecoA'ery AA-as sIoaa' but satisfactory. 

Appearaxce of the Kidxea’. — Tlie middle and loAA-er part of the kidnev 
Avere uniformly enlarged, and the capsule aa’us a little thickened and adherent 



Fig, 103 . — Case 1. Pyelogram of right kidney. 
Note tlie great reduction in volume of the renal pelvis 
and major calices. The minor calices are narrowed and 
deformed, and liave assumed a ‘ frond-like * appearance. 
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over the swollen area. Below the centre of the kidney and at its lateral 
border there was a small ragged-edged opening from which purulent and 
necrotic material could be exi>resscd. On section, the lower half of the cortex 
and medulla of the kidney were found to be the site of multiple areas of sup- 
puration, which in places were separate and sharply defined, but in other 
paits had become confluent and i^i'oduced a spongy and irregular zone of 
necrosis. The lumen of the renal pelvis and calices was greatly narrowed 
(and in places constricted) by the adjacent inflammatory process. Penetra- 



Fig. 104.— Case 1. Cut surface of kidney. Tiie loft figure shows an irregular necrotic 
mass in the kidney substance : calices are seen traversing tlio carbuncitlar area. The figure on 
the right shows multiple foci of necrosis, winch, in places, are discrete and almost encapsu- 
lated ; in other parts, suppurative areas have coalesced and broken doirn. Small concentric 
foci of necrosis are seen in the upper part of the kidney. 


tion of the suppurative process into tlie calices could not be detected in 
large sections which were made of the rvhole kidney at different depths. 
Microscopic examination showed that the inflammatory foci were demarcated 
from the normal kidney tissue by a ring of newly-formed connective tissue. 
Fig. 104 demonstrates the resemblance of this type of renal suppuration to 
that found in a carbuncle of the skin. 

Case 2.~A well-developed youth, a miner, age 17, was admitted to 
hospital, under the care of the late Professor Alexis Thomson, for pain in the 
left loin. 
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History. — For three weeks before he was sent into hospital he had felt 
weak and listless ; the least exertion caused him to feel tired ; and his ajipetite 
had become verjr poor. A week prior to coming to hospital, while at work, 
he was seized ivith acute pain below the ribs on the left side. The jiain, -which 
remained in the same position, got gradually worse, and he had to give up 
work and go to bed. Relief was obtained by a hypodermic injection of 
morphine. On the following day the pain was less severe, but he had a con- 
stant gnawing sensation in the left loin. Pressure or movement excited an 
attack of acute pain. He was most comfort- 
able when he lay on his right side. The patient 
required to -^mid his urine about ten times in 
twenty-four hours ; his bowels were stubbornly 
constipated. 

On Admission. — The patient ivas of good 
physique, but looked jiale and ill. The tongue 
bore a thick brown fur, and the mouth and lips 
were dry. No septic lesion of the skin, mouth, 
or phaiynx ivas discovered. Examination of 
the abdomen revealed A^eiy marked tenderness 
OA^er the left kidney region and in the upper 
part of the left iliac fossa ; tenderness on 
pressure Avas experienced also in the kidney 
angle behind. The left kidney could not be 
jial^iated. Tlie temjjerature Avas 102-5°, and 
the pulse-rate 90. 

The patient AA’as under observation for 
nearly a month before an operation AA’as per- 
formed ; during this time the temperature 
A’aried from 99° to 102°, and the leucocjde- 
count ascended from 11,000 to 14,000 per c.mm. 

The urine contained neither pus, blood, nor 
organisms until a feiA’ days before operation, 

AA’hen a fev’ leucocytes and red blood-corpuscles 
Avere found under the microscope. The dis- 
coA'erj' of these elements in the urine hastened 
the decision to explore the left kidney. 

Operation. — The left kidney Avas explored 
by the usual oblique lumbar incision. The 
organ AA’as found to be a little enlarged, and an 
OA’oid SAA’elling iu tlie kidnej’ substance AA’as 

detected at its upper pole. The kidnej’^ AA-as remoA’cd, and a raiiid recoA’cry 
ensued. 



- v; 



Fig. 105 . — Case 2. Appearance 
of bisected kidney. The centre and 
upper part of tlie kidnej’ contains 
a spherical mass of necrotic tissue. 
Xote tlie encap.sulation by newl3’- 
formed connective tissue, and the 
relation of the swelling to the up{>er 
calix of the kidncj’, wliich is nar- 
rowed and elongated. 


Appearance of the Kidney on Section. — An abscess, Avhich AA’as cir- 
cumscribed by a thick ring of ueAA’ly-formed fibrous tissue, occujiied tlie iqqier 
and middle part of the kidney substance. The abscess extended outAA’ards 
to AA’ithin a quarter of an inch of the surface of the kidney. In the region 
of the hilum of the kidney the abscess AA’as in contact AA’ith the outer AA’all 
of the upper major calix, Avhich AA’as narroAA’cd and elongated {Fig. 105). 
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Microscopic sections taken from the abscess wall shoAved a thick la 3 ^er of 
newly-formed connective tissue that had enveloped the broken-down inflam- 
matory products. Sections stained by Gram’s method demonstrated abun- 
dant staphylococci in the interior of the abscess. 

Case 3.— A married Avoman, age 48, came into hospital, under the care 
of Sir Harold Stiles, on account of pain in the right loin and scA^ere debilitj'. 

I'liSTOKY. — The patient had been in robust health until tAA’o months 
before her admission. Her complaint began fairly suddenly Avith a feeling 
of gi’cat tiredness Avhich made her unfit for her household duties. She had 
sCAmi'e frontal headaches, a ‘chillj^’ feeling in the cA'^enings, and great diffi- 
culty in getting her boAA'cls to act. After 
a month she began to experience dis- 
comfort and constant aching in the right 
side bcloAv the costal margin in front. 
Attacks of severe stabbing pain, Avhich 
did not radiate in any particular direc- 
tion, began to be experienced ; in the 
intervals, gnaAS'ing lumbar pain persisted. 
Pain AA'as increased bj’- anj’’ sudden move- 
ment or by deep inspiration, as, for 
example, a dry cough AA'hich supervened 
a AA’eek before she came to hospital. 
During this moirth she had frequency of 
mictiu'ition, especiallj' at night. No 
change in the appearance of the urine 
had been noticed by herself or by her 
doctor. 

On Admission. — The 2 Aatient Avas 
emaciated and looked ill ; her com- 
plexion AA’as muddy and her skin dry. 
The tongue bore a thick brou’n fur. 
Attemi>ts to jialpate the right kidne)' 
produced excessiA'e tenderness both in 
front and behind. Pressure over the 
loAA'er part of her thorax in front caused 
pain. The kidney could not be felt. On 
auscultation, the breath-sounds Avere much fainter at the base of the right 
lung than the left. The temperature Avas 99°, and the jiulse-rate 100. 

The patient Avas kept under obsevAmtion for ten dnys, during Avliich 
}Deriod the jiain Avas at times scA’ere and she became more ill. The temper- 
ature Avas intermittent, Avith an CAmning rise to about 101°, and a morning 
fall to subnormal. Microscojiic examination of the urine from time to time 
shoAved numerous pus-cells, and as a result of culture a groAA'th of Sia. aureus 
AA’as obtained. 

Operation. — Although the pyuria AA'as insufficient to cause naked-eye 
change in the urine, the case AA’as considered to be one of pyonephrosis; 
operation Avas accordingly carried out, and the kidney removed. It was 



Fig. IOU . — Case 3. Cut surfneo of left 
Uicinoy, 'fho upper part of the kidney is 
replaced by a cavornous necrotic mass. 
Tiie remainder of the kidney is normal in 
appearance. 
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enlarged and pyriform ; the enlargement rvas confined to the upper pole, 
which felt soft and boggj^ and a fluctuating swelling was palpable at its 
anterior surface. The capsule of the kidney was greatly thickened, and 
adhesions to neighbouring viscera made its removal a little difficult. 

The patient made a satisfactory recovery except for the development 
of an apparently unrelated ischiorectal abscess which delayed convalescence 
for some time. 

Appearance of the Kidney on Section, — The upper pole was replaced 
by multilocular abscess cavities which contained thick pus and necrotic 
material. The walls of the abscesses were lined by shreds of yellow sloughs. 
Areas of less advanced necrosis surrounded the main abscess cavities {Fig. 
106). Intact but much narrowed and thickened calices traversed the diseased 
part of the kidney ; the insertion of a fine probe along the lumen of the 
calices showed that their walls had resisted the invasion of the suppurative 
process. 

The bisected kidnej'’ bore a striking resemblance to renal tuberculosis, 
and the true nature of tlie disease was only recognized after a pure culture 
of Sta. aureus had been grown from the contents of the abscess cavities. The 
staphylococci were stained in situ in sections taken from the diseased part 
of the kidney, 

ETIOLOGY. 

Some twenty-seven cases of carbuncle of the kidney are reported in the 
literature. The condition has received scant}'- recognition by British writers. 
The disease attacks men oftener than women ; more frequent exposure to 
trauma is held responsible for its greater incidence in the male sex. Trauma, 
usually of the nature of a strain, is supposed to lower the resistance of the 
kidney and render it more vulnei'able to organisms that, in a normal organ, 
would be eliminated Avithout producing ill-effects (Thompson’^). This belief 
is supported by the experimental work of Brewer lie found that the injec- 
tion of bacteria into the circulation of 16 animals that had receii’-ed trauma 
to one kidney resulted in the develo 2 iment of sujipuratme nejihritis in the 
damaged kidney of 11 of the animals, and that the inflammatory changes 
began in the interstitial tissue of the kidney. 

In carbuncle of the kidney the commonest jiortal of entiy into the 
circulation for the Sta. aureus is a skin carbuncle, boils, or smaller multiple 
septic skin foci. Many other foci, such as a whitlow, a patcli of eczema, and 
acute osteomyelitis, have been described. In Case 1 of this report a ‘root 
abscess ’ was considered to be the source of infection. Horn® relates a case in 
which the disease followed an operation for removal of the jirostate. Tlie 
primary focus may be overlooked or not discovered, and it is of intei-cst to 
note that symptoms of renal involvement may not appear until several weeks 
after the peripheral lesions have become quiescent, or have actually healed. 

The earliest age at which the disease has been knoivn to occur is 10 years 
(Bartli.-* Colmcrs®), and the oldest 55 years (Rcschle®), Onlv in one recorded 
case was the infection bilateral (Kretschmer") ; in that patient, signs of 
involvement of the second kidney appeared ten days after nephrectomv had 
been performed on the other side. 
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CLINICAL FEATURES. 

Symptoms come on gradually witli malaise, lieadaclie, and loss of appetite ; 
the temperature is raised, and the patient may have repeated rigors, and he 
may vomit. Pain may be present from the outset, but often docs not appear 
for a eonsiderable time after the other symptoms {Cases 2 and 3). The pain 
is of a constant gnawing character, and is confined to the loin, the lower part 
of the chest, and the side of the upper abdomen ; sliarp exacerbations, excited 
by sudden movements or deep inspiration, occur from time to time. For 
comfort, the thigh on the affected side may be kept in a state of flexion. 
Urinary symjrtoms arc generally absent ; nocturnal frequency, and the pas- 
sage of dark concentrated urine, may be noticed by the patient. As the 
disease progresses, the patient becomes extremely ill, sweats profusely, and 
Irecomcs r-ery emaciated. An irritating diy cough may develop. The bowels 
ai'e very constipated. 

The findings on jrhysical examination Avill ^'ary according to the dura- 
tion of the illness. The abdominal muscles and the lower part of the thorax 
on the affected side sIioav diminislied rcspiratoiy moA-ement, and a localized 
fullness or actual swelling may be seen in the loin. On palpation, defensive 
boarding of the lumbar and abdominal muscles is felt, and a very tender ill- 
defined mass may be detected in the lumbar region. The leucocyte-count 
ranges from 10,000 up to 25,000 per c.mm. Microscopic examination of the 
urine is most often ncgati^'e, and catheter specimens are usually sterile ; a few 
leucocytes and red blood-cells may be found from time to time, but are never 
abundant, 

DIAGNOSIS. 

A valuable aid in the diagnosis is the discovery that the patient has 
recently suffered from a septic skin lesion. 

Pain in the lower part of the chest and fi.xation of the diaphragm on that 
side may lead to a suspicion of pleurisy or pneumonia ; careful physical 
examination should be sufficient to exclude an intrathoracic lesion. An 
accurate history and careful abdominal examination should prevent confusion 
with retrocEccal appendicitis. In acute metastatic abscesses, in which the 
whole kidney is studded with small areas of suppuration, the urine usuali}'^ 
contains a large quantity of pus and bacteria. 

Pyelography should prove useful in determining whether a perinephric 
abscess has arisen from a renal cax'buncle ; discovery of a filling-defect in 
one or more calices would suggest an intrarenal origin of the abscess, and, 
in addition, would serve to decide the correct line of surgical treatment. 

TREATMENT. 

Nephrectomy is the most certain way of eradicating the disease, and 
when the operation is performed early the prognosis is good and recovery 
prompt. When the carbuncle is small, and restricted to one pole of the 
kidney, resection of the affected area has been recommended ; cases will be 
few in 'which this method of treatment is practicable. Drainage of an actual 
abscess seen at operation has sometimes been successful. 
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In some of the reported cases a perinephric abscess had been drained and 
the renal origin of the infection overlooked or not suspected. In those cases, 
benefit was only temporarj’^ and fever soon returned ; a secondary nephrec- 
tomy gave relief, and disclosed the origin of the perinephric abscess. 

I should like to thank Mr. J. M. Graham for permission to publish the 
details of Case 1. I am obliged to Professor D. P. D. Wilkie for permission 
to make use of the specimen of the kidney of Case 2, and to Professor John 
Fraser for a similar privilege in Case 3. The urological investigation of Case 
1 was carried out in the Electrical Theatre of the Royal Infirmary, Edinburgh. 
The expense of production of the coloured illustrations was defrayed by a 
grant from the Medical Research Council, to Avhom I render my thanks. 
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OBSERVATIONS ON CALCIFICATION OF THE GALL-BLADDER: 
WITH THE PRESENTATION OF A CASE. 

By J. .1. ROBB, 

LATE ASSISTANT TO THE mOFESSOR OF SOROERY, BRISTOL UNIVERSITY. 

Calcification of the gall-bladder is a veiy rare condition, if we mav judge 
from a search in the literature or in the museums. It seems worth while 
therefore to describe a new case of this condition and to attempt a classifica- 
tion of those specimens found in the Museums of the Roj^al College of Surgeons 
in London and Edinburgli. 

Early in tlie perusal of the literature bearing on this subject it becomes 
evident that in fully 90 per cent of cases calcification of the gall-bladder is 
accompanied by gall-stones, and as the case to be recorded suitably exemplifies 
this, it will now be described. 

CASE REPORT. 

A. B. was admitted to the Bristol General Hospital under the care 
of Mr. Moore. Tlie patient is the mother of eleven ehildren. Prior to 

the past eleimn montlis she 
had been in jierfect health, 
but since then her appetite 
has become poor. She has been 
subject to attacks of nausea 
without vomiting. In her right 
subcostal region slie has had an 
almost continuous gnawing irain, 
also felt in her back around the 
medial angle of the scapula. 
This aching pain was increased 
by the ingestion of any food, 
fluid or solid. She has had no 
attack of jaundice. 

On Examination. — A well- 
nourished woman, looking in 
perfect health. Abdominal in- 
spection reveals tenderness o^’^er 
the gall - bladder. Nothing is 

Fig. 107. — Calcareous gall-bladder. A, Calcium salts ; palpable. 

B, Calcareous area ; C, Cystic duct opened. OPERATION. — The gall-blad- 

der was approached through a 
right paramedian incision and found to be hard, and fixed by some peri- 
glandular adhesions. Its serous coat was thickened. Nothing abnormal 
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could be felt iu the hepatic or common bile-ducts. The remaining structures 
in the abdomen were healthy. Cholecystectomy was performed. The patient 
made an uninterrupted recovery, and left hospital twenty-one days after her 
operation. 

Pathological Examination {Fig. 107). — In shape the gall-bladder is 
that of a Avalnut, measuring from fundus to the entrance to the cystic duct 
3-6 cm., and the greatest transverse diameter 2-6 cm. The serous coat is of 
a dull-grey colour, thickened and fibrotic. It can be stripped eleanly from 
the subjacent gall-bladder wall. Macroscopically the middle or muscular 
layer has the appearance of, and cuts like, bone. In thickness it averages 
0-2 cm. The mucosa has entirely disappeared, and in its place is a layer 
of lime salts which completely encircles the wall of the bladder, crossing over 
and shutting off the entrance to the cystic duct inferiorly, but not extending 
into it. The gall-bladder is completel 5 ’- filled witli laminated calculi, imrying 
in size, the largest measuring 1-5 em. across. These are rigidly eemented 


A 



I 

C- 


Fig. 108. — Badiogram of the gall-bladder taken after removal. A, Collum ; B. Cystic 

duct c. Corpus. 

together by the interposition of lime salts. The cystic duct shows no sign of 
calcification, nor does its lumen contain any calculi. 

X-Ray Ex.a.mination {Fig. lOS). — radiogram of the gall-bladder taken 
after removal shows the marked degree to which calcification has occurred, 
and the density of the calcareous matter deposited in the muscular layer of 
the wall. Again, it demonstrates the abrupt ending to the calcification 
immediately at the entrance to the cystic duct. X-ray photographs rvere 
also taken rvith a view to finding areas of sclerosis in other parts of tlie 
patient’s body, but none were discovered. 

i\IiCRoscopic Examin.ation. — A decalcified section from the gall-bladder 
wall was stained by hpcmaluni and eosin, iron laematoxylin and Van Gieson, 
3Iallory's aniline blue and fuchsia. The mucosa is entirely absent. The 
muscular stratum has been wholly replaced by an acellular homogeneous 
substance- — the decalcified layer. There is no evidence to suggest that this 
is of the nature of true bone, or even progressing towards bone formation. 
The inner and outer margins of this layer are well defined, and externally 
it is outlined by a thick coat of fibrous tissue. 
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OBSERVATIONS. 


In this case the calcified gall-bladder is filled with calculi, these being 
cemented closely together with hard calcium salts, the whole surrounded by 
a thickened and fibrosed serous lining. The calcification of the wall is 
confined entirely to tiie parts surrounding the calculi, and does not extend 
beyond them in the direction of the cystic duct. This relationship is 
extremely significant, and is well substantiated by the case presented by 
Talbot. There the gall-bladder and the first part of the cystic duct both 
contained calculi and both were calcified, but the last inch of the C3'stic duct 
contained no calculi and was normal in appearance and size. It would seem 
therefore that a relationship exists between the calculi and the calcareous 
change in the adjacent wall. Realizing that the functional relationship is 

that of a contractile sac to an unyielding 
content, the sequence of pathological changes 
becomes apparent. The constant trauma of 
the museuiar wall o^'cr the unyielding calculi 
is productive of degeneration and fibrous re- 
placement of the essential tissues. The sac, 
because it is now merely fibrous tissue, con- 
tracts, graduallj' occluding its blood circula- 
tion, its means of ^dtality, slowly producing 
by a ])ressure atrophy a tissue such as in the 
bodj' becomes calcified. Much emphasis has 
been placed in literature upon the infective 
clement in etiology, but the insignificant part 
it plays in this process of calcification is 
reasonablj' obvious. In the example provided 
the calculi are of the mixed tj^pe, which may 
indicate that at some phase a degree of infec- 
tion was present in the gall-bladder. At no 
time, howe^’er, was it sufficiently active to 
produce sym25toms. Were bacterial infection 
at all a marked feature, such a stagnant, 
devitalized cyst, unable to evacuate its con- 
tents, would be extremely liable to become 



Fta. 109. — Drawing of Specimen 
15 (2) j 2. A calcified gall-bladder rvith 
no calcification in the valvuln spiralis. 
A. Cystic duct ; B, Calculus impacted 
in cystic duct ; C. Valvula spiralis. 


the nidus of an acute inflammatory process. 
Gall-stones with infective cholecystitis is the 
usual sequence. It is the rare exception in 
which the infection is nil or remains in abey- 


ance and not a cholecystitis but a calcification results, where not infection 
but interference with function dominates the changing picture. 

As a further and probably more convincing proof of these etiological 
factors, the specimen 641- 1 O.C. 2808 A, presented by Dr. R. F. BarkwelJ, 
1888, in the Hunterian Museum, London, may be cited. In it there is no 
evidence of any sort to point to an infective element having been pre.sent. 
The gall-bladder is completely calcified, and its interior is fully occupiec y 


four cholesterin stones. 
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Since it would seem to be true that by a contraction and pressure 
atrophy, calcihcation of the gall-bladder may result, it would also be reason- 
able to expect that a simple dilatation atrophy would result in a similar 
condition. Literature is void of help in this quest, but in the College of 
Surgeons’ Museum, Edmbuvgli, a specimen of this condition is seen {Fig- 109). 

Specimen 15 (2) j 2. — “ From a woman, ret. 53, who died of carcinoma of the 
stomach. The gall-bladder projected about 7 cm. beyond the liver margin. The 
cj^stic duct was blocked by the only gall-stone which the gall-bladder contained. 
There was a history of a prolonged and severe attack of pain five years previously, 
but none of jaundice ”. 

The sequence of changes ending in such a large, dilated, and calcified 
gall-bladder appears to call for little question : the lone cholesterin gall-stone 
impacted in the cystic duct with the resulting mucocele ; the consequent 
distention and loss of function leading to atrophy in the muscular strata, 
fibrous replacement, and finally calcification. Again, it is noteworthy that 
the calcification has taken place throughout the entire corpus and surrounding 
the gall-stone. Bejmnd the impacted stone the cystic duct has remained 
normal in structure. The valvula spiralis (Heisteri) also, though intracystic, 
has maintained sufficient function to thwart degeneration and has remained 
uncalcified. It is therefore apparent that the stress of the dilatation is the 
chief causal factor in the degeneration, since only where stress has overcome 
function has calcification resulted. 

Passing from these two types which we choose to term the non-infective 
tj'pes of calcified gall-bladder, we turn to the infective types, where an 
inflammatory fibrosis has terminated in calcification. 

Osier, in his paragraph on calcification of the gall-bladder, x-emarks that 
“ calcification maj'^ be a termination of suppui’ative cholecystitis.” As a 
sequence of events it is a tempting one to accejxt. It provides for such a 
degree of inflammation as is bound to result in degenei'ation of the oi-gan, 
and also a reason for the extreme i-ai-ity of the condition, for a true suppurative 
cholecystitis must as seldom spontaneously subside as calcificatioix of the 
gall-bladder is I'are. It may, however, be mentioned that, though it may 
be rash to preclude at this stage in our knowledge of body calcifications such 
a rapid and acute tissue necrosis as a jxossible pi'ecux’sor to calcification, 
nowhere iir the histories of eases is there anv evidence to suggest such a 
sequence of events. Rather are calcifying gall-bladders peculiarly void of 
symptoms, and particularly of acute symptoms, till their later stages are 
reached, when, ceasing to be a vital tissue, the body requires to deal with 
them. Sternberg writes : “ As the result of long-continued chronic inflam- 
mation. the gall-bladder often becomes smaller, and can as a consequence of 
suppurative processes shrink into a scarcely cherry-stone-sized, dense, fibrous, 
not rarely also calcified body, enclosed in pseudo-membrane.” Kaufnxann 
states that as the result of clu-onic catarrhal inflammation, sometimes without 
stones. “ the thick, calloused, often entirely smooth wall can calcify, even 
ossify." In these last two statements is found rvhat appears to be the truth 
rcgiiniing calcification in association with infective conditions of the gall- 
bladder. It is the termination of a chronic cholecystitis. Nowhere in the 
history of the infection docs an inflammation accrue sufficient in its acuteness 
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to produce a tissue destruction, but merety a tissue degeneration and fibrous 
metaplasia. The inevitable progressive contraction of scar tissue follows, 
with the slow elimination of its vitality and the deposition of calcium salts 
within it. Such a gall-bladder may or may not contain gall-stones. Though 
the calcification may involve both the corpus and cystic duct, the latter Is 
always patent and not obstructed by a calculus. 

An illustration of this condition is seen in the Hunterian Museum, 
London, which we reproduce in actual size (Fig. 110), 

Thus far we have confined our remarks to that type of calcified gall- 
bladder classified by Osier as “ the true infiltration of the wall with lime salts, 
the so-called ossification.” There is, however, another type which does not 
mean a calcification of the whole wall of the gall-bladder, and which Osier also 

mentions as “ the inerustation of the mucosa 
with lime salts ”. An example of this condition 
is seen in tlie College of Surgeons’ Museum, 
Edinburgh, 15 (2) j 3 ; “A gall-bladder dis- 
tended and everted to show its coats, and on 
its inner surface a patchy deposition of lime 
salts ”, Here, though in a dried specimen, it is 
ex’ident that this calcium deposit is merely in 
the mucosa, and that it may be shelled off in 
plaques, leaving the remainder of the wall of the 
gall-bladder intact. Fowler makes mention of 
yet another condition, “ loose sand outlining the 
gall-bladder ”, an e.xample of which is provided 
by Carman in the 1920 edition of his book. It 
would seem unnecessary to separate these two 
conditions. Both are depositions of calcium salts 
in the mucosa, and it is probable that the latter 
is merely an early stage in the development of 
the former. Etiologically Ave are dealing Avith a 
calcium deposition in these cases Avhieh cannot 
be explained as can the true infiltration of the 
Avail, and neither histories nor specimens are available to assist us in elucid- 
ating the sequence of changes Avhich lead to this selective calcification. 

We Avould therefore classify calcified gall-bladders after the manner of 
Osier : diffuse calcification of the gall-bladder nmll and seleetiAm calcification 
of the gall-bladder mucosa, the former being divisible into those resulting 
from non-infective atrophies and those resulting from infecthm atrophies. 

The production of symptoms in these cases appears to be brought about 
in a variety of Avays. The non-infectiA’'e Amieties usually produce no 
symptoms and are only discovered AA'hen the abdomen is explored for some 
other reason. Where symptoms do develop, they appear late in life and result 
from a periglandular reaction-— an attempt to shut off from the body tissues, 
by a fibi’ous h3'^perp]asia and adhesion formation, Avhat has become simply a 
stone, calculi fixed in a calcium matrix set in a calcified body. Again, where 
the large stagnant cavity remains open to direct infection from its duct, i 
may become suddenly the site of an acute abscess Avithout any previous 



FlG.no. — Specimen 2808. “’A 
dried gall-blndder of very small size 
and having an extensive deposit of 
earthy matter like plates of bone 
in its coats. It is probable that 
previous to this deposit its coats 
were diseased. Presented by Sir 
William Blizard ”. The drawing 
represents in full size the bladder 
split longitudinally and opened out, 
so that the marked degree of con- 
traction in its walls is apparent. 
Xo calculi wore present. 
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indication of gall-bladder inflammation being present. Such was the ease in 
the example I’eeorded by Haldane. In the ehronic infective types the 
symptoms are those of ehronic cholecystitis or cholelithiasis, extending over 
a jieriod varying from fifteen to thirty years. 

It is unnecessary to dwell on the mere numerical rarity in the incidence 
of calcification of the gall-bladder, a rarity which has been amply proved by 
Fowler in his many communications both with rontgenological and clinical 
authorities ; but some comment may be made as to the reasons why this 
rate of incidence should be so low. Firstly, it is not the usual thing to find 
perverted or overstrained function alone producing atrophic changes in the 
gall-bladder. Secondly, it is unusual to find infection of such a sac as this 
remaining so indolent that o\^er a prolonged number of years it may exist, 
vet be compatible with normal function. Lastly, the calcified gall-bladder is 
most often so quiescent in its development, so unproductive of symptoms, 
that the existence of many must never be known or even suspected, and they 
are cast upon the rubbish heai^ of treasures whose only signjrost is senile decay. 

I am indebted to Mr. C. A. Moore, Bristol General Hosirital, for permis- 
sion to utilize his case in this article, and to Professor E. W. Hey Groves for 
his assistance in the collection of material and details. To Sir Arthur Keith, 
Hunterian Museum, London, and to Mr. Greig, College of Surgeons’ Museum, 
Edinburgh, who placed the specimens in those museums at my sendee, I also 
e.\press gratitude. 
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FRACTURES OF THE UPPER END OF THE FEMUR. 


Bv J, J. M. SHAAV, 

ASSISTANT SUUGEOK IN THE ItOYAI, TNiTHMAnY, EMNDURGK. 

‘ The deep slumber of a decided opinion ” is always a dangerous form of 
repose for tlie scientific mind, and a contribution which awakens new interest 
and stimulates informed discussion upon any subject becomes thereby a 
thing of value. A recent ar-ticie in this JouaxAL^ by 
, T George F. Stebbing is of this nature. It is original in 

L its treatment, and raises several 

fresli points for discussion in the 
subject of fractures of the upper 
end of the femur. Two challenging 
assertions arc made : firstly, that 
violence applied in the region of 
the great trochanter with a break- 
ing force- produces ns its usual 
result a fracture of tire acetabulum ; 
and, secondly, tiiat the common 
means by which fractures of the 
intertrochanteric type are produced 
is by indirect \dolence due to 
sudden pressure by body weight 
upon the head of the femur with 
the limb fixed — or. we may assume 
conversely, by sudden violeirce e.x- 
erted along the line of the shaft of 
the femur, the body weight fixing 
the head in the acetabulum. 

The action to which Mr. Steb- 
bing attributes the bi’eaks through 
the trochanter {Fig. Ill) would seem 
at first sight to be a reasoirable 
result of the angulation of the bone 
at the junction of neck and shaft ; 
a study of the divided bone and of 
skiagrams shows, horvever, that the 
main lines of support pass through 
from the shaft to the bearing-point 
on the head in a line, very slightly 
curved, on the inner side. This pillar of compact bone normally carries the 
body weight, and it is evident that quite an exceptional degree of violence 
applied rmrtically would be necessary to break it [Fig. 112). 



turo of intertrochanteric 
type is attributed by 
Mr. Stebbing. 


Fig. 112. — Lines of 
force in femur which 
indicate how intertro- 
chanteric fracture is an 
improbable result of ver- 
tically applied forces. 
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The usual effects of the descent of the body weight upon the femoral 
head with undue force are Avell seen in some cases of ‘lift’ accidents, where a 
rapid descent is suddenly checked, andl the force is transmitted upAvards 



Fic. 113. — Comminuted fracture from a blow Fig. 114. — Intertrochanteric fracture with 
over the great trochanter in the cadaver. comminution. Blow over trochanter. 


through the lower limbs. The common injuries which are produced in this 
manner, or by other falls from a height in rvhich landing is made on the feet 
Avith the knees extended, are fractures of the os 
calcis, of the upper end of the tibia, of the con- 
dyles or the sliaft of the femur, and occasion- 
ally of the occipital bone. Fractures through 
the trochanter may in rare instances be ]n’o- 
duced in tliis Avay, and most text-books accept 
the possibility of an occasional fracture in this 
region by a fall upon the feet or upon the 
knees. The suggestion, hoAvcA’cr, tliat all frac- 
tures in the intertrochanteric region are due to 
this indirect A’iolence. and never due to direct 
A-iolcnec applied to the trochanter, runs strongly 
contrary to clinical experience. 

In an attempt to A'erify these counter- 
assertions some simple experiments Avcrc carried 
out upon the eadaA-er. all the subjects having 
been OA cr G5 years of age at time of death, and 
ui>on dried femora. In some fractures, and 
jiarticularly in regard to displacement, it is 

legitimate to argue that the conditions obtain- Fio. nr,. — AVnicnl fracturo pm- 

ing in life cannot be faithfully reproduced after nppwLl'forct"^ by veroeally 
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death. On the other hand, wlien a statement is made that a direct blow 
upon tire trochanter never breaks the femur but causes fracture through the 
acetabulum, and one finds in the cadaver that a direct blow on the trochanter 
does fracture the femur and does not fracture the acetabulum, one must 
hesitate to accept the dogmatic statement. When the experimental evidence 
is supported bj-^ the -weight of manj>^ generations of observers, the balance 
in favour of the old-time view remains excecdins:Iv strong. 

The experiments carried out were of the following nature. In the first 
cadaver a direct blow was struck upoir the trochanter, the limbs being adducted 



Fig, IIG.— Slultjple fractures of the pelvic girdle produced in tlie cadaver by slowly 
increased pressure over both trochanters. No acetabular injury. 


and in slight external rotation. On one side a comminuted fracture of the 
trochanter occurred (Fig. 113), on the other a typical intertrochanteric frac- 
ture with comminution (Fig. 114). On the second body, in which, in the 
operative surgery class, bilateral excision of the knee had been performed, 
heavy blows -were inflicted on the lowrnr end of the shaft of the femur in all 
positions of the hip-joint. No effect Avas produced at the neck of the femur, 
or upon the acetabulum, and successive blows simply resulted in increasing 
local comminution at the point of impact of the mallet upon the loAver end 
of the shaft. When the upper ends of the bones were exposed to be examined 
for damage, and w'hen none Avas found, bloAVs Avere directly applied to the 
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o-reat trochanter, when comminution and fracture of tlie intertroclianteric 
type again resulted. 

A dry femur was placed with the head on the ground and the shaft in vertical 
position. Blows were then applied to the condyles. In the absence of the 
shock-absorbing action of the acetabular bowl, slight flattening of the head 
took place, and finally an unusual fracture of the neck was produced in 
which the split ran approximately parallel to the pillar of compact bone 
{Fig. 115). 

The third cadaver was placed in a large vice Avith parallel sides, and 
slowly increasing pressure applied over the two trochanters. A very great 



Fig. 117. — Leverage exerted by shaft ns lower Fic. 117n. — Experimental reproduction 
limb continues to fall when great trochanter is fixed of same, 

against ground and liead is fixed by body weight in 
acctahulum. 

degree of foree Avas neeessary before any sign of fracture occurred. Finalh' a 
dennite crack Avas lieard, and on dissecting aAvay tlic soft parts it Avas found 
that fracture of tlie peh'is had taken place, as shoAvn in the skiagram, in 
the horizontal pubic and the ischial rami {Fig. IIG). Cracks Avere also pro- 
duced in the ilia alongside the sacro-iliac synchondrosis. No trace of injur\' 
A\-as present in the acetabiila. 

.\nothcr distribution of force Avas studied, Avlncli seems to be Avortln- of 
consideration. In the act of falling in a sidcAvard direction the bodA- tends 
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to sag at the pelvic level, and the trochanter and outsti'etched hand form 
the first points of contact with the ground. This is commonly seen in 
photographs of steeplechase and football falls, and is a well-remembered 
experience of tliose who liave side-slipped on a frozen surface. In such a fall 
the upper end of the femur has for the moment two fixed points : the tro- 
chanter upon the ground, and the head of the femur fixed by body weight 
in the acetabulum. Powerful leverage is now exerted by the weight of the 



Fro. 120. 
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Figs. 121. 122, 123. 


Figs. 118-123. — Fractures through the base of the neck and the intertrochanteric region, produced 
by outward leverage of the shaft with the head and trochanter fixed. 


still falling lower limb, with possibly the limb of the other side on the toji of 
it, and this foree, continuing to act, tends to break the femur at the tro- 
chanteric level. The type of leverage produced is shown in Fig. 117. If the 
upper end of a dry femur be held between two rigid flat surfaces whicli are in 
contact with the head and great trochanter, and leverage be applied by the 
shaft in an outward direction, exact reproduction of the common rmrieties 
of fractures through the trochanter folloAvs {Fig. 117a). Figs. IIS— 123 show 
a series of bones to which violence was applied in this manner. In only one 
of these is there a horizontal fracture. 

The mechanism of the various types of fracture in dispute is probably 
as follows. Fractures through the trochanters, and through the basal part 
of the neck, are due to direct violence applied to the great trochanter, Avhether 
the action be a direct shattering one or an outward leverage when the tro- 
chanter is fixed against the ground. As far as e.xperimental conditions can 
be allowed for demonstration of fracture, these two mechanisms have been 
effective. 

It is highly probable that the rarer fracture of the acetabulum occurs 
only in those cases in which force is applied trul}^ through the capito-collar 
axis [Fig. 124'). This force is usually of the nature of a heavy fall in wliicli the 
area of bone immediately below the gi'cat trochanter strikes a raised object 
such as the kerb. Some buffer-crushing injuries are also of this tj'pe. In 
such cases an impacted fracture of the neck into the shaft may occur, or the 
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acetabulum may gi^^e way. Where a slowly increasing force is applied over 
both trochanters fracture of the pelvic girdle is usually produced. 

It has not been found possible in these few 



experiments to produce a fracture of the acetabulum 
by a direct blow, or by se\'-ere steady pressure o^'er 
the great trochanter. It is conceded, however, that 
in -^mry rare instances a fracture though the upper 
end of the femur which is atypical in line may be 
caused by the sudden descending w^eight of the 
body upon the head of the femur. 

SUMMARY. 

1. Fractures of the nnrrow part of the neck are 
due to an axial twist of the femur, an indirect violence. 

2. Fractures of the broad part of the neck, and 
intertrochanteric fractures, are due to direct violence 
OA'cr the trochanter, or to outward leverage of the 
shaft when head and trochanter are fixed. 

3. Fractures of the acetabulum are due to force 
transmitted directly along the capito-collar axis, by 
r'iolence applied im 2 nediatel 3 ' below the great tro- 
chanter. 

4. Fractures of the peh'ic girdle maj" be produced 
bj'’ the application of slowly increasing, powerful 
pressure over the trochanters. 

These observations were carried out in the Sur- 
gical Research Department, University of Edinburgh. 
I am indebted to Professor D. P. D. Mfilkie for 


FiO. 124. — Force applied 
through the capito-collar 
axis likely to break the 
acetabulum. 


permission to use tlie material, and to Jlr. Frank 
Pettigrew, chief technical assistant, for the X-ra_v 
photographs. 
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CLEFT PALATE. 

(Being a Hunterian Lecture delivered at the Royal College of Surgeons of England on J an. 30,1928) 

By W. E. M. WARDILL, 

HOX. STJBGEON TO THE TYNEMOUTH VICTORIA JUBILEE INFIRMARY, 

In the following paper a short account is given of cleft palate and its 
treatment. A new operative procedure, and its dangers and results to date, 
are described. 

RESULTS OF OPERATION FOR CLEFT PALATE. 

Of all the branches of surgery, that dealing with cleft palate is one of 
the most friendless. This I believe to be due to two very good reasons. 
Firstly, prolonged practice is necessary to enable the surgeon to attain 
sufficient skill in the type of operation chosen to assure a high percentage of 
successes in the closure of the cleft. Secondly, the results of any of the 
usually performed operations show such a very small percentage of good or 
perfect speakers that the surgeon requires an overdose of optimism in order 
to enable him to carry on. 

From the standpoint of success in the closure of the cleft, the results are 
very encouraging. It is hardly fair, however, to expect the patient to show 
the same enthusiasm for a result in rvhich the truly resthetic value is more 
obvious to the surgeon than to himself. It is but cold comfort for him to 
possess a restored hard and soft palate and yet remain incapable of normal 
speech. Even so, he is almost always obliged to Avear a dental appliance to 
supplement irregular or missing teeth ; in Avhieh case Avhy bother to repair 
the palate Avhen practicallj'^ the same effects are attainable by a skilful dentist ? 
If the operation of gastro-enterostomy had to rely for its popularity upon 
such slender results as are obtained in cleft palate, the patients who Avould 
submit to such a procedure Avould be A^ery fcAv and far betAveen. The present- 
day operations haAm, Avith certain modifications in technique, but not in 
principle, been practised for oAmr a hundred years, and the time is noAV ripe 
to reA'icAv the Avhole position and to draAV up a profit and' loss account. In 
this account the greatest item on the credit side must undoubtedly be the 
speech results. Union by first intention and considerations largely aesthetic 
should be giA’en a A’ery Ioav A-alue. 

The aims in the operation of cleft palate are tAvofold : (1) To form a 
diA'ision betAveen nasal and oral caA-ities Avhereby the patient is prei'ented 
from regurgitating food into the nose. The psychological effect plays a large 
part in the success of this. (2) To restore speech to normal, or, in the case 
of an infant, to enable it to speak properly in later life. 

The first aim is achieved Avith a liigh percentage of successes in the hands 
of those skilled in this particular branch of surgery. There is no need to 
outline their methods, because they are Avell knoAvn and each practises 
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individual modifications, and on the wliole tlie successes are of a fairly 
uniform high standard. 

With regard to the second aim, tlie restoration of speccli, the results are 
also fairly uniform ; but in this case they are uniformly poor. By that state- 
ment is meant the dreadful fact that, out of all the operations done for cleft 
palate, there are very few who ever have normal speech restored. Usually it 
is found, where a patient speaks well after operation, that he was also a good 
speaker beforehand. On the other hand, a patient who speaks badly before 
operation will usually also speak badly afterwards. A further striking fact 
is obseiamd — that many siiHerevs from cleft palate in whom no operation has 
been done at all are surprisingly good speakers. I have in mind a professional 
man who wears an obturator for a completely failed repair which was 
attempted in early youth (.fig. 125). I have heard people express surprise 
when they were told of his having a cleft palate. Jloreover, he can speak 
almost as well without his obturator as with it. I believe that in such cases 
the result is largely attained by training, very often self-training, and that 
those who speak well do so more by their ha\'ing done this than by having any 
material anatomical advantage over others. The first essential in this train- 
ing is fundamentally psychological, and, as in any other uphill fight, depends 
upon an impelling desire to overcome difficulties, stimulated either by ambition 
or a sense of shame. Where these impulses are absent, no training, operation, 
or other mechanical device will ever succeed. The second essential to good 
speech is physiological, and as far as possible anatomical, restoration of the 
palatal mechanism. We knou' sufficient of the results of the present-day 
operations for cleft palate to be able to say definitely that the second essential 
is rarely obtained. What, then, can surgery offer to the sufferer from cleft 
palate ? The answer is about u ten to one chance against his ever becoming 
a normal speaker, and the doubtful advantage of being able to deliver nasal . 
speech with an intact hard and soft palate. The dental surgeon can do as 
much as this. 

The object of this discussion, however, is not to decry the results of 
others but to see how they can be imju’oved. Before tackling the problem, 
it is essential to have a clear idea of the anatomy of speech. Only that part 
directly concerned with the palate is relevant to this paper, and it alone will 
be considered in detail. 

ANATOMY OF SPEECH. 

During normal speech the soft palate is kept constantly in motion, being 
alternately drawn towards, or away from, the posterior pharyngeal wall. It 
forms part of a complicated muscular valve whose function is occlusion of the 
nasopharyngeal isthmus and the separation of the nasal and oral cavities. 
A cold in the nose frequently causes involuntary complete closure of this 
valve, and its effects are too well knowm to need any amplification. In normal 
speech, complete occlusion is necessary to enable clear pronunciation of all 
consonants except ‘m,’ ‘n,’ and ‘ng’. Such efficiency is not so essential for 
the vowels. As the greater part of our language is made up of consonants it 
therefore follows that complete occlusion (cold in the nose) is fraught with 
much less disastrous effects upon speech than inability to occlude (cleft 
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palate). In cleft-palate speech the distinctness or otherwise will depend upon 
the relative amounts of sound projected through the mouth and nose. The 
nasopharyngeal valve is extremely active and moves with mercurial swiftness, 
and in very rapid speech must open and close many times in a second. It 
consists of two main parts, a palatal and a pharyngeal. The palatal part 
possesses two groups of muscles with opposing functions. One group, com- 
prising the abductors, consequently opening the nasopharyngeal valve, consists 
of the palatopharyngei, the palatoglossi, and the tensores of the palate. The 
second, or adductor, group, closing the nasopharyngeal valve, is composed 
entirely of the levatores of the palate. Their action can be most clearly seen 
in a normal palate Avhere ‘Ah’ is pronounced with the mouth wide open, a 
deep dimple forming on each side of the soft palate at the points of insertion 
of the muscles. 

The pharyngeal part consists of an extremeljf complex muscle, the 
ultimate ramifications of which have not yet, to my knowledge, been 


adequately described. For this purpose 
it is sufficient to isolate those parts 
which have some practical bearing. The 
chief amongst these is the superior con- 
strictor of the pharynx. In order to 
understand more fully the importance 
of this muscle it is necessary to diverge 
at tlris point. On examination of almost 
any unoperated case of cleft palate dur- 
ing the pronunciation of ‘Ah’ with the 
mouth wide open, a prominent ridge 
is seen running transversely across the 
posterior pharyngeal wall, to disappear 
into the upper reaches of the soft palate 
{Fig. 125). Passavant^ was the first to 
describe this. If the bifid uvula be held 
aside during this movement, the outer 
end of the ridge is seen to enter the 





palate laterallj'^ to the muscular bellv at 
the insertion of the levator on that side. 

The muscle appears to form part of the 

soft palate and, in contracting, it might be expected to exert some traction on 
this structure. This view of the stx’ucturc of the muscle would appear to be 
morphologically compatible with what we know of its function as part of the 
nasopharyngeal valve or sphincter. Dissections of the pharynx of man and 
animals liave shown this to be correct. With the help of my colleague. 
Mr. .Tames Wiiillis. the superior constrictor has been shown to arise, not only 
from the usually described situations, but also from the palatal aponeurosis'; 
a small fasciculus emanates from this situation to blend with the main portion 
of the muscle postei'iorly {Fig. 126). 

In the resting state, the posterior part of the soft palate hangs down as 
a veil {Figs. 126, 127). parallel to, and not far removed from, the posterior 
pharyngeal wall. Between the two there is a narrow chink which is wide 
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from side to side, the cross-section area reaching a fairly large total. During 
speech this space is alternately obliterated and opened as mentioned before, 
but the muscles which take part in the mo^'ement make relatively small 
excursions, the width of the valve from side to side meaning that a slight 



Fio. I2G.— Dissoctiotv of normal nasoplinryns. A, Tensor pnlati ; B, Levator palati ; 
C, Buccopharyngeal fascia ; O, Superior constrictor ; E, Fasciculus passing to soft, palate ; 
f, Fasciculus passing to internal pterygoid plnte» G, Intcrnnl pterygoid plate. 



Fjo. 12-.— Dissection of nasopharjmx of coir. A, JIuscuIus uvulae ; B- Interna 
pterygoid plate ; C, Tensor palati ; D, Levator palati ; E, Fasciculus passing to internal 
pteilfoid plate I f . Fasciculis passing to soft palate ; G. Superior constrictor. 
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alteration in the antero-posterior diameter makes an immense difference in 
tlie total cross-section area. This principle is applied in the case of the valves 
of the petrol engine, where a small linear movement of the valve allows of a 
large cross-seetion area for the inlet of petrol vapour or the outlet of exhaust 
gases. Roughly, the average maximum 
antero-posterior exeursion of which the 
soft palate is capable is about 15 mm. 

{Fig. 128). 

The way in which this valve is 
operated is as follows. The superior 
constrictor muscle contracts and elev- 
ates the ridge of Passavairt, thereby 
narrowing the nasopharynx antero-pos- 
terioiiy and also from side to side. It 
remains in this state of contraction 
throughout speech, and only when 
speech ceases does it relax. The feeling 
of slow relaxation which normally occurs 
in the posterior pharyngeal Avail on ces- 
sation of speech is readih’- recognizable , 

, 11 1 ^ n 1 * Fig. 128. — Tracing from skiagram. Ivormal 

by all who are conscious of their own palate: resting position. 

muscular moA^ements. Contraction of 

the superior constrictor and the formation of its transA^erse ridge are, then, 
probably for the purpose of forming a buffer against Avhich the highly mobile 

soft palate can flap. The site of contact 
betAA'een palate and pharynx is at the 
IcA'el of the anterior arch of the atlas 
{Fig. 129). Once again, using the petrol 
engine as an e.xample, the superior con- 
strictor forms a A^aRe seating for the upper 
surface of the soft palate. In ox-der to 
appi-eciate to tlie full the principles of 
cleft-palate speech, great stress must be 
laid on the delicacj'^ of the nasopharyngeal 
A'aRe. As has been shoAvix, the soft palate 
in the i-esting state is only about 15 mm. 
from the posterior pharyngeal Avail, and 
its maximum linear moA^ement cannot be 
greater than this. The Avidth fi-om side 
to side of the nasopharynx being coxxsidei-- 
Fig. 129 . — Tracing from skiagram. Xor- ably gi’catei’ than this, it means that if 

:aotcrT;ri^,icT4T";S^^ the palate is unable to meet the posterior 

subject in r the recumbent position, tiie phavA’iigeal Avail bA' SO Small a distance as 

nose boingl filled with bismuth emulsion. , i i 

Note eontnet between soft palate and ^ 111111., a COllSKlCrablG CrOSS-SCCtlOIl ai’Ca of 
posterior pbnrj-ngeal unU. pharyngeal airAvay is left open. The extra- 

ordinary delicacy required in this valve 
should be properly appreciated. MoreoA’cr, it sIioaa-s that examination of the 
palate by looking into the montli is futile, because not even the keenest eve 





132 THE BEITISH JOUENAL OF SUEGEEY 


could possibly appreciate a deficiency of a few millimetres between the palate 
and its valvular seating, when the essential parts are hidden from view. 
Most surgeons agree that many cases in which they have obtained appar- 
ently perfect anatomical results speak very badly, whilst others in wliicJi the 
anatomieal result is apparently poor speak A^ery rvell indeed. Let me repeat 
that the appearance of the anatomical results as seen from the mouth is no 
critei’ion of Avhat is happening behind the palate, and as an observation is 
useless. 

By the emjrlojmient of an apparatus Avhich I derdsed and demonstrated to 
the Royal Society of Medicine in June last, it rvas shown that normal speech 
dejrended upon a functionally comjretent nasophaiyirgeal A’^alve, and that the 
Avorse the speech, after operation, the greater the deficiency in this respect. 
Further, it A\'as shoAAm in one particular case tliat noticeable cleft-palate speech 
persisted cAvn AA'hen the total cross-section area of tire deficietrcy of closure 
AA^as as small as 48 sq. mm. Supposing the nasopJiaryirx to be only 24 irrni. 
irr its trairsA'^erse diameter (a gross undei'estimatioir of its size), this means- 
that the jralate in this particular case fails to meet the posterior pharyirgeal 
AAnll bj'^ an aA'erage of 2 mm. The small size of the defect ireeessary to main- 
tairr noticeable cleft-palate speech is certainl}'^ A’-ery striking, and giAvs some 
indication of the e.xtraordinary pi-ecision of the nasopharyngeal AmlAV. 

THE CAUSES OF CLEFT-PALATE SPEECH. 

Cleft-palate speech results from tAA'o main causes : (1) An incompetent 
nasopharyngeal A^ah^e ; (2) Incorrect speech habits designed to disguise this 
incompetence. I haA^e proA^ed this to mj'- satisfactiorr by learning to mimic 
cleft-palate speech. That incompetence of the nasopharyngeal A'alve is not 
the sole cause is seeir AAdren the palate is paralj'sed as in diphtheria, the speech 
in this case being of an altogether different character from that of cleft 
palate. The difference lies iir the fact that the subject of diirhtheria has learnt 
irorrnal speech ; the tongue and lips go to their correct positions auto- 
matically ; corrsequently the speech differs essentially from that of the 
cleft-palate speaker Avho has, in the course of his attempts to make coUAvrsa- 
tion, deA'^eloped incorrect arratomical habits. It is Avorth AA'hile at this point 
to examine some of these incorrect habits and see hoAV the cleft-palate speaker, 
A^ery often in spite of gross arratomical deformity, has beerr able to make 
himself understood. 

Many cleft-palate speakers are able to sa}'^ the letter ‘k’ AA'ith great 
facility. In the rrormal speaker this is done as shoAvn in Fig. 130, AA'here the 
pharyirgeal Amh^e is closed and the back of the tongue is forced against the 
roof of the mouth. Air is conrpres.sed behind the tongue, and its sudden 
release causes the explosiA^e effort resulting in the sound ‘k’. The cleft- 
palate speaker does this by throAving the tongue backAA'ards and upAvar s 
toAAmrds the pharyngeal ridge of PassaAmnt, and by completely blocking^ t re 
eleft as shoAAm in Fig. 131, Air is partially compressed in the space berm 
the tongue in sufficient quantity to make an explosirm sound on release o 
the tongue. As this sound is not ‘A’-oiced’, the quantity of air require is 
A'ery small in amount. In the same AA'ay, many patients in the pronuncia ion 
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of the letter ‘s’ learn to make the Avhistling sound, not between the teetli, 
but at the back of the pharynx between the tongue and the posterior 
pharyngeal Avail. 

The importance of understanding these abnormal tricks of speech is seen 
AA'hen one attempts to train a patient after operation. The letter- ‘k’ has 
alAA^ays prcAdously been formed partly b5’' a sort of cough and pai’tly by 
releasing the tongue from its j^osition in the cleft. After operation the patient 
is expected to close the nasopharyngeal valve, a function of A\diich he has no 
previous experience, and Avhile still keeping the valve closed to force air 
betAA^een the soft palate and the dorsum of the tongue. Acquisition of this 
simple feat is on a parallel Avith a man suddenly groAving AAungs and being 
asked to fly. It can only be mastered by the practice of repeated trial and 



Fig. 130. — Tracing from skiagram. Nor- 
ranl palate during articulation of ‘ K.’ Note 
contact betueen soft palate and posterior 
pharyngeal wall. 



Fig. 131. — Tracing from skiagram. Un- 
repaired complete cleft of the palate during 
articulation of ‘ K.’ No anatomical naso- 
phnrj’ngenl sphincter is seen. 


error. In the same AA^ay the ' s ’ has been made by AAdiistling betAveen the back 
of the tongue and the pharyngeal AA'all. This letter has to be shifted forAvards 
to occupy the linguo-dental position. In some of my cases attempts haA'e 
been made to studj’’ the best means of speech training after operation, and 
it is found that if the patient can once be made to produce a given sound 
bv the proper method, repeated practice produces perfection. A useful Avay 
of making a patient acquire a letter, such as the ‘s’, is to block up the nostrils 
Avith cotton-AA'ool and then to demonstrate the correct positions for the tongue 
and teeth ; a little practice soon brings the required result. The next step is 
to make the patient say the letter Avithout the avooI. closing, of course, the 
nasopharyngeal valve. The training of a cleft-palate speaker can only be 
likened to a normal speaker learning a ncAv language, and in this connection 
one may be forgiA-en for quoting from the letters of Gertrude Bell. avIio. 
describing her efforts to learn .\rabic. says “ The pronunciation is past AA-ords, 
no AA-cstern throat being constructed to form these e.xtraordinary gutturals”. 
If the ])aticnt. then, has acquired faulty methods of speech, he is faced As-ith 
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the same diffieulties as those mentioned by Miss Bell. Surely this is a great 
argument for performing any operation before speech has been acquired. 

It is generally agreed that tlie results of the operation of median suture 
leave much to be desired, at any rate with regard to the all-imioortant function 
of sj^eech. The reasons for this are apparent in that this operation does not 
form a functional valve in tlie nasopharynx. It fails to do this because the 
soft palate is usuall}’^ more rigid than normal, and is held in a position far 
removed from the pharyngeal wall. The two skiagrams shown {Figs. 132, 133) 
are from an adult of 45 years wJio recently underwent the Langenbeck- 
Fergusson type of operation. In the first the soft palate is shown in tlie 
resting position. In the second, the position of the soft palate is shown 
during the formation of the sound ‘Ah’. It will be noted that the soft palate 
still remains at a considerable distance from the phaiyngeal wall. This case 
is what is usually described as a very good anatomical result in that he 




Fig. 132. — Tracing from skiagram. Case 
of cieft palate after Langenbeck-Fergusson 
operation ; palate jn resting position. 


Fig. 133. — Tracing from skiagram, same 
case as 132, during pronunciation of 

‘ Ah.’ The soft palate, although mobile, 
does not reach the pharyngeal wall. 


possesses perfect union and free movement of the palate. He is a very good 
speaker ; but he was a ^"ery good speaker before operation and has reall}’’ 
shoAvn little more impro^’^ement than might be expected from the fitting of 
an obturator. 

The speech tricks acquired by the subject with an open cleft have been 
mentioned, and the extreme value of the proximit 5 '- of the tongue to the 
posterior phaiyngeal u'all has been sliown. The way in which the tongue 
assists speech by blocking an open cleft has also been described. If, then, 
one substitutes for the cleft a repaired soft palate which cannot reach the 
pharyngeal ■wall, and also effectively prevents the tongue from so doing, speech 
will be ivorse, at an}'' rate with regard to the posterior linguoqialatals. This 
is in accord with one’s experience that very often, temporarily at any rate, 
sjieech is worse after operation. 
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ANATOMY OF THE DEFECT. 

There are two great material changes in cleft palate : (1) Defects in the 
soft parts ; (2) Defects in the skull bones. 

1. Defects in the Soft Parts.— It seems to be generally agreed that the 
soft palate is shorter than in the normal, although this does not strike one in 
the accompanying drawing of a dissection of cleft palate {Fig. 134). One thing 
does, however, appear to be certain, namely, that the two halves of the cleft 
soft palate are not together equal to a whole normal jralate. The musculature 
of the velum and nasopharynx shows no noticeable alteration from what can 
be seen in the dissections of the normal. On the other hand, in many cases 



of unoperatcd clefts little or no movement can be seen in the muscles of the 
bifid palate or in the superior constrictor of the pharynx. 

2. Defects in the Skull Bones.— Defects in the skull bones are more 
obvious than are those in the soft tissues. Firstly, in many cases of unilateral 
cleft, one finds gross asymmetry of the calvarium. The rough sketch shown 
in Fig. 135 was made from a specimen of a complete left-sided cleft in the 
possession of Dr. Victor Venn, of Paris, wJio kindly placed his material at mv 
disposal for examination. It will be noted that the skull is markedlv asvin- 
mctrieal, and that the left parietal eminence is displaced considcrablv further 
backwards than its opposite fellow. This is not merely a freak cLse. but 
can be seen in many specimens of unilateral complete clefts, and surelv is 
an indication that the effects of cleft palate arc not merely local, but arc 
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associated witli widespread structural changes in other parts of the skull and 
perhaps even further afield. 

When normal skulls are compared with those possessing eleft palates, 
changes, which are amenable to measurement, are readily reeognizable. 
Measurements ha\"e been taken for the purpose of proving the existence of 



Fig. 135. — Dingrnm of skull bones from 
specimen of complete left-sided cleft, to 
.show tlio bnckwnrcl displacement of the left 
parietal eminence (P). (Dr. Veaii.) 


bony defects in the nasopharynx. For comparison with normal skulls of 
about the same size, the distance between tlie glabella and occipital point, 
and tlie greatest transverse diameter, have been used in most cases ; but in 
many the former distance has been replaced by that between the nasion 
and occipital point. This has been done because in many of the available 
specimens of cleft-palate skulls a large part of the calvarium had been 
removed. 

Cleft-palate Skulls compared with Normal. 
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Tlie above measurements show tliat in cleft palate tliei’e is a definite 
bony increase in the transverse diameter of the nasopharynx. The increase 
is expressed only in terms of millimetres, and as such appears extraordinarily 
small in amount. But, -as I have attempted to point out, the nasopharyngeal 
A^alve is of such precision and delicacy that even a minute change in its 
diameters will cause disastrous interference with its competence. How far 
these results are applicable to the living subject it is difficult to say. More- 
over, the differences met with in cleft-palate subjects vary in the extreme. 

One might expect that the patient with a cleft of the soft palate only 
would be easy to deal with and would give a good result. Experience shows 
that this is not so, the results even in this type of case being bad. I believe, 
but am unable to jirove my belief, that there are bone changes in this type 
of case as in the others, and that veiy often the diameters of the nasopharynx 
in these cases are as much above normal as in many of the worse types of 
cleft, and that equally vigorous operative measures are as necessary in the 
one as in the other. The anatomical changes in the nasopharynx and palate 
are of the greatest importance in the consideration of repair. Firstly, we 
know that thei-e is less than the normal amount of soft tissue, and that this 
has to be used to bridge an abnormally wide nasopharynx. Obviously, if the 
palate be sutured in the mid-line, its stretching fi’om side to side will cause 
its shrinkage from before backwards. Secondly, each tendon of the tensor of 
the palate passes in a groove around the hamular process of the corresponding 
side to be inserted into the palatal aponeurosis. As the soft palate has been 
shortened bj' the mere process of suturing and stretching transversely, and 
as the widely separated hamular pi-ocesses form the fixed bony points for the 
soft i^alate even after its sepai-ation from the hard, it follows that the palatal 
aponem-osis is bound to remain under tension, and consequently rigid, the 
upper surface of the soft palate being thereby pre^’^ented from reaching the 
pharyngeal wall. On theoretical grounds, suture of the soft palate without 
detachment from the hamular processes would seem to be one of the best 
ways of pre^•enting the restoration of the nasopharyngeal valve. This, I 
believe, is one of the main reasons why the operations at present practised 
fail. At any rate, it probably accounts for one factor in failure, namely the 
immobility which often rntiates an otheinvise apparentlj^ perfect repair. 

THE SURGICAL PROBLEM. 

The problem of the treatment of cleft palate is one in which surgery plays 
a ver}' small but important part. Speech is essentially a material thing in 
that sounds are caused by vibrations in the air set up by vibrations in solid 
structures. In a musical instrument we can, by alterations in structure, vary 
the sound which will be emitted, but we do not expect to be able to pi-oduce 
musical sounds out of instruments which are structurally at fault. In the 
same way we cannot expect to restore normal speech to the cleft-palate 
sufferer unless he is supplied first with an instrument which is structurally 
and functionally sound. The greatest fault, common to all the usually 
practised operations, is the failure to restore a functional valve or sphincter, 
riiis, then, is the first fault to be remedied, and until this fault is rectified 
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perfect speecli will never be attained. But, as has been shown, there is no 
operation at present in which a sphincter can be formed with certainty in 
every case. In fact, it is only in the most unusual cases that this hajjpens. 
and with such infrequency that the result can only be- regarded as fortuitous! 
If, theii, a new pharyngeal valve is formed, tlie first step has been taken in tlie 
restoration of normal speech ; but, even assuming the subject to be capable 
of using this valve, there are often other structural defects left Avhich miglit 
detract to some extent from the quality of the speech emitted. 

A NEW OPERATION. 

The two-stage operation described below is based upon the preceding 
anatomical and physiological observations. It is founded upon the fact 
that the bony nasopharynx is increased iji size, and that therefore any 
procedure which is content merely to restore a soft palate, however mobile, 
is bound to be a failure. Working on the principle that if the palate cannot 
be brought to the pharyngeal wall, the phaiyngeal wall must be brought to 
the palate, the first stage of the operation was devised. The object of this 
stage is to narrow the nasophaiynx laterall}’^, and to produce a cushion of 
tissue on the posterior jiharyngeal wall, imitating, but exaggerating greatly, 
that which is normally formed by the superior constrictor muscle, whereby 
a seating may be formed for the upper surface of the repaired soft palate. 
The operation is similar in principle to pyloroplasty, e.xcept that it is done 
the reverse way and for the purpose of producing the opposite effect. 

First Stage. — The patient, lightly anresthetized, is laid upon the back with 
a pillow beneath the shoulders and the head thrown well backwards. The 
mouth is held open with a gag. The pharynx is stimulated and the position 
of the ridge of Passavant noted. With a fine tenotome, the mucous mem- 
brane is incised transversel}’- at the level of the ridge of Passavant, i,e., over 
the anterior arch of the atlas, and is then held open with fine sharp hooks 
{Fig. 136). Care is taken not to incise too deeply and thus open the loose 
areolar tissue between the buceopharyngeal and prevertebral layers of fascia. 
The buccopharyngeal fascia is relatively tough, and the superior coirstrictor 
muscle arrd its coverirrg mucosa can be readily peeled or scraped from it by 
means of blunt dissection with a curved aneurysm needle. The dissectron 
is carried on in this layer, upwards nearly as far as the base of the skull, 
downwards for a similar distance, arrd laterally a little beyond the ridge 
caused by the salpingopharyngeus muscle. Durirrg the whole of this part of 
the operation some resistance is felt to the dissection. If this resistance is 
not felt, it is probable that the point of the needle is in the loose retro- 
pharyngeal cellular tissue. 

Using the aneurysm needle as a combined director and retractor, the 
iircision is enlarged laterally right up to the salpingopharyngeus by the use 
of curved scissors {Fig. 137). Bleeding is very small in amount, there being 
little more than a slight ooze. The business of sewing up the incision in a 
vertical direction is now undertaken. I have had a small spring wire retractor- 
made {Fig. 138) for the purpose of facilitating this procedure. The retractor- 
holds the incision open in a vertical direction. Using verj' small curver 
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needles made on the Mayo principle, sutures of No. 0 catgut are inserted, 
commencing first at the upper and lower ends of the wound ; the sutuies are 
left long and may be used as retractors. It is important to take big bites of 
tissue on each side, as the sutures have a tendency to work out very quickly. 
The suturing is completed in the centre of the wound by joining together the 
two salpingopharyngeal folds, including a sufficient bite to obtain a firm hold 




Fig. 137. — Extension of the incision ns far 
as the snlpingophnryngeus. 



Fig. 138. — ^Sutnre o{ tlie ivound in a vertical direction. A, Edge of snlpingophnrj'ngeal fold. 

of the tough connective tissue Avhich is intimately bound up with these. 
Usually a suture is passed through the posterior jiillars of the fauces for the 
purpose of relieving the tension for a fetv days. At the end of the operation 
the halves of the soft palate are found to be much closer together, and the 
halves of the uvula may overlap. In fact one wonders how the patients are 
going to be able to swallow. 

For the first few days the sutures hold and all appears to be going well. 
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There is little or no complaint of pain. About the fifth day the suture 
holding the salpingopharyngeal folds gives, and a small hole appears. Usually 
no further breaking-donm occurs, and a permanent ridge on the posterior 
phaiyngeal wall remains. 

Second Stage. — The second stage of the operation is the repair of the 
palate, and is done after the wound of tlie first stage is healed and the tissues 
are once more in a settled state. This usually requires an interval of about 
three or four weeks. Either the Langenbeck-Fergusson or the Gillies-Fry 
method is suitable for this purpose, with the modification of division of the 
hamular processes or of the tendons of the tensores of the palate, thereby 
setting free the palatal aponeurosis, and so destroying the greatest bar 
to backward displacement of the palate. On theoretical grounds this step 
must be regarded as of the greatest importance, and in ni}’^ e.xperience it 
has certainly justified its performance. Whether in practice the simple 
Langenbeck-Fergusson or Gillies-Fiy operation v'ill suffice when combined 
with jjharyngojjlasty, remains to be seen. In seven cases I have done the 
Langenbeck-Fergusson, and in one the Gillies-Fiy, operation. The large hole 
left betv^een the hard and soft palates in tlie latter procedure offended my 
{esthetic sensibilities and drove me to do the Langenbeck-Fergusson as a 
routine. 

'Whate\"er the procedure adopted in the second stage, a few words of 
warning are necessary. If tlie first stage of pharyngoplasty has been success- 
fully performed, reijair of the palate completely blocks the nasopharyn.\ for 
a matter of a few days until the sutures loosen. It is therefore extremelj' 
important that a careful cratch be kept over the patient until reco\-eiy from 
the anaesthetic is complete. Ignorance of the possibility of this complication 
in one of my cases was nearly the cause of a fatality. Since then I have 
been in the habit of passing a silkworm-gut suture tlirough the tongue for 
the purpose of traction. For the first few days breathing through the nose 
is often impossible, and, in order to accustom the patient to this before 
operation, in the last case of my sei’ies, the nostrils v'ere blocked with cotton- 
Avool for forty-eight hours beforehand. 

Both stages of this operation can be done at one sitting, as in three of 
the cases recorded below. I do not think this is wise, because once the soft 
palate is repaired, the difficulties attendant upon any necessary subsequent 
interference in the nasopharyn.v are increased coiisiderabl}'^. IMorem’^er, in the 
two-stage operation one can study the effects of the first before proceeding 
to the second. 

Dangers. — All operations, however trivial, have certain risks attached to 
them, and a certain mortalitj’- associated witli these risks. The operative 
procedure which has been described is no exception to this rule. The dangers 
as known at present are mediastinitis, asphj'xiation, and deafness. 

JMediasHnitis . — In ni}^ series of nine cases I have had one death which, 
in the light of further exiDerience, was avoidable, and I am firmly of the 
opinion tliat similar occurrences will be few and far between. The fatal case 
referred to was that of a boy of 4 years, in whom was done the first stage oi 
pharjmgoplasty. He was the eighth of the series, and in the desire to obtain 
thorough separation of the superior constrictor muscle, it was not realized 
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that the huccophavyngeal fascia had been perforated, and that the dissection 
was being carried on in the loose retropharyngeal connective tissue. The 
operation was completed in the usual rvay. The child died thirty-six hours 
later from acetoufcmia. At the autopsy a mild degree of retropharyngeal 
cellulitis was found, with a small purulent track passing down into the 
mediastinum. Although it is not thought that this child died from sepsis, 
it is preferable that the case shotdd be labelled a direct operative death. If 
one is careful not to perforate the buccopharyngeal fascia, a repetition of this 
unfortunate complication should not occur. It is most strongly urged to 
anyone Avho might contemplate this operation to be most careful in the study 
of the anatomical facts, and, before attempting to perform it on the living 
body, to try it in the cadaver in order that a clear conception of the limits 
and texture of the buccopharyngeal fascia may be obtained. This is not an 
operation to be undertaken lightly, and before I myself first did it on the 
living subject, I had made many dissections of the cadaver. 

Asphyxiation . — In discussing the treatmeirt after the second stage, or repair 
of the palate, the danger of asphyxiation was mentioned. This is repeated 
here in order that it may be duly recorded on the debit side of the account. 

Deafness . — Two of my patients have complained of deafness after the 
second stage of this operation. In one it was only transitory, in the other 
slight deafness still persists. Professor Grey Turner tells me that he has 
occasionally noticed the same complication after tlie Langenbeck-Fergusson 
operation. 

Whether the dangers and disadvantages of the operative procedure recom- 
mended will in the end outweigh the advantages, time and experience alone 
will show. Full exposure of what are thought to be the disadvantages has 
been made not for the purpose of discouragement of others, but in order that 
others may help to put the operation irr its proper place, eitlier by its 
acceptance or rejection. 

RESULTS OF THE OPERATION. 

Case 1. — The first patient upon whom this new procedure was attempted was 
a miner, age 17 years. He had a cleft of the soft palate and about half of the hard. 
He had been operated on twice, at the ages of 3 years and 3-1 years. Both opera- 
tions were complete failures and the palate broke down. What was left of the soft 
palate was scarred and its mobility was to some extent interfered with. 

Fiust Opekation (Feb. 8, 1927).— The patient was anaisthetized and a trans- 
verse incision was made through the mucous membrane about the level of the ridge 
of Passavant. The superior constrictor muscle was separated from the buccopharyn- 
geal fascia for a distance of about an inch, but the salpingopharyngeal folds were not 
interfered with. The wound was then united in a vertieal direction. At the end of 
the operation there was a distinct elevation of the posterior pharyngeal wall, and the 
two parts of the uvula were found to have been drawn much closer together. The 
whole procedure occupied over an hour, difficulties being encountered owing mainlv 
to unsuitability of instruments and clumsiness of myself. The patient made an 
uninterrupted recovery' from this stage, and no complaint of pain was made. Tlie 
wound healed very well but not by first intention, a small area being left to granu- 
late. At the end of three weeks there remained a small elevation of the posterior 
pharyngeal wall. 

Second Opehatiox (March 19, 1927).— The soft palate Avas separated from the 
hard and the hamular processes Avere dhided. Repair AA’as done according to the 
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method advocated by Gillies and Fry. Recovery from the operation was uneventful 
and later the patient was fitted with an obturator. 

The soft palate, as might be expected from the pre-operative condition, was 
not very mobile. There was no evidence that the pharyngeal sphincter was com- 
petent. Speech remained of the nasal type. There were no facilities for speech 
training, but the parents expressed the opinion that speech was much improved. Of 
this I am not greatly convinced. 

Case 2. — S. C., age 24, miner. Wide congenital cleft of the soft palate and all 
the hard palate as far as, but not including, the alveolar border. Speech very had. 
The ridge of Passavant was not well developed, and there was poor movement in 
the levatores of the palate. 

First Operation. — A small transverse incision was made through the pharyn- 
geal mucosa. The superior constrictor muscle was separated and sutured in the 
vertical direction. No marked narrowing produced. The salpingopharjmgeal folds 
were not sutured. After-progress was uneventful, and at the end of three weeks 
there was little to be seen of the original operation. 

Second Operation (Aug. 19, 1927). — Repair of both hard and soft palates by 
Langenheek-Fergusson method Avith division of the hamular processes. Short 
lateral incisions were extended around the last molar teeth. There Avas difficulty 
AA'ith regard to the suture of the hard palate, so the anterior extremity AA’as left open. 
RecoA'ery AA'as uneA'entful except for the breaking-doAAm of some of the hard-palate 
sutures. There Avas no evidence of a pharyngeni sphincter having been formed. 
Speech Avas improA’ed, but not to any marked extent. Slight deafness Avas com- 
plained of shortlj' after the operation, and has persisted. 

Case S. — G. M., age 13. This girl had a cleft of about the posterior three-quarters 
of the soft palate. The nasopharynx appeared to be A’ery large both anteropost- 
eriorly and transA'ersely. Speech AA’as A’ery bad indeed. 

Operation (Sept. 30, 1927). — The mueosa of the pharynx AA’as diA’idcd trans- 
A’ersely and the superior constrictor separated, although not A’ery freely. The 
Avound Avas sutured A’ertically, AA’ith six stitches of catgut, the salpingopharj’ngei 
being included. Small lateral incisions AA’cre then made and the hamular process 
on each side Avas divided. After paring the edges, the soft palate AA’as united in 
the middle line. RecoA’ery Avas uninterrupted. 

Speech in this girl Avas much improved as 
a result of the operation. The nasopharyngeal 
A’alA’e AA’as restored, as cA'idenced by her ability 
to snort — that is, she can A’ibrate the soft 
palate against the posterior pharyngeal [Avail 
during the act of draAving mucus from the 
back of the nose into the mouth. 

Case 4. — Dora S., age 3G. Complete cleft 
of hard and soft palates, including the left 
side of the ah’eolar margin. Hare-lip repaired 
in childhood. Ridge of PassaA’ant not Avell- 
dcA’cloped ; moA’ement of leA’atores not A'ery 
good. Speech poor. 

First Operation (Aug. 31, 1927). — For- 
mation of a ridge on the posterior pharj’ngeal 
AA'all by the usual method. No particular care 
Avas taken AA’ith the salpingophar3’ngeal folds. 
After the operation there AA'as no complaint 
of pain and the AA’ound healed in the usual 
manner. A Avell-marked ridge remained on 
the pharj’ngeal AA’all. The patient’s friends 
noted an immediate imprOA’ement in speech, 
AA’hich Avas not, lioAA’eA’er, apparent to her 
medical attendants. 



Fie. 139. — Case 4. Condition nine 
creeks after operation. A, Lower edge of 
■nharvngeal ridee. 
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Second Operation (Oct. 7, 1927).— The hard and soft palates were repaired 
according to the Langenbeck-Fergusson method with the modification suggested. 

Recovery was uninterrupted and the palate healed except for a small hole 
behind the alveolar margin {Fig. 139). The soft palate was fairly mobile. This 
patient-possesses a functional pharyngeal valve, as evidenced by her ability to snort. 
Her speech is improving greatly. 

Case 5 . — Miss N., age 2G. Complete cleft of soft and hard palates, passing 
through alveolar margin on the left side, and associated hare-lip. The lip had been 



.S.*' *• 


Fig. 140. — Case 5 . — Before operation. Fig. 141. — Case 6. — First stage completed. Lateral 
A. Hidge of Passavnnt. incisions made for Langenbeck-Fergusson repair. 



Fig. 142.— Cose 5.— Completion of second Fig. 143. — Case o . — Seven weeks after operation. 

A, Lower edge of pharyngeal ridge. 

repaired in childliood. At the ages of 11 years and 12 years .she underwent opera- 
tions for repair of the palate. Both were complete failures, and the resultant scar- 
ring was obvious. (Evidently extensive lateral incisions had been made). Speech 
was very poor indeed, but was improved by wearing a plate. The le^•ato^es of the 
palate were poorly represented. Tiie ridge of Pas.savant was verv prominent durin<r 
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the pronunciation of ‘Ah’; its ends could be seen to pass into the soft palate. It 
could be seen to remain in a state of contraction througliout the wliole of speech. 

Operation (Oct. 29, 1927) (Figs. 140, 141, 142).— A transverse incision ivas 
niade through the pharyngeal mucosa and the superior constrictor separated from 
the buccopharyngeal fascia. The dissection was carried as far as the salpingo- 
pharyngeal muscles. Lateral incisions, as shown in the diagram, were made in the 
palate to relieve tension. The palate was then repaired by the Langenbeck-Fergusson 
method, the two stages being done at one sitting. 

Later, the anterior part of the hard palate broke down. (The patient says 
she remembers putting her tongue through it.) (Fig. 143.) The soft palate was 
fairly mobile, and has remained so to the present. Examination shows the lower 
part of the newly-formed cushion projecting below the lower margin of the soft palate. 

This patient now possesses a functionally competent nasopharyngeal valve. 
The evidence for this lies in tivo directions and is quite conclusive. Firstly, she is 
able to snort. Secondly, fluid poured into the nose can he held at the back without 
any escaping into the mouth. Unless the nasophar^mgeal vahm were competent 
neither of these feats would be possible. AVith regard to speech, this patient has 
shown great improvement in the short time which has elapsed since the operation. 
Many of her consonants arc now emitted without nasal escape. The nasopliarjmgeal 
valve being now competent, there would appear to be no reason why the remaining 
sounds should not become perfect by practice. 


Case 6. — Elsie F., age 15. Pre-operative condition showed a very ivide cleft 
of the soft and hard palates nearly as far as the alveolar margin. There was 
wide separation of the alveolar margins, and very little tissue either in the hard 
or soft palate. Movement of the levator muscles was \'ery poor, and no ridge of 
Passavant could be seen on the pharyngeal wall. 

Speech was absolutely unintelligible. This case 
was regarded as one of the worst possible to tackle. 




Fig. 144 . — Case 0 . — First stage preparatory 
to suture. 


Fio. 145.— -Cose li. — First stage completed. 
Note tlio approximation of tlio halves of the 
soft painte. 


First Operation (Oct. 20, 1927). — An extensive transverse incision was made 
in the pharynx, reaching as far as -the salpingopharjmgeal folds on each side. The 
superior constrictor "was freely separated and then sutured in a A^ertical ^rection 
(Figs. 144, 145). A tension suture ^vas passed through the faucial pillars. The Wo 
halves of the uvula almost touched at the finish. _ 

Recovery after operation Avas uninterrupted and no complaint of pain was ma . 
The Avound appeared to break doAim about the fifth day, and it was expected that a 
complete failure Avould result. There AA-as an intense hypersemia of the pharyng c 
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mucosa, but on this clearing up it was seen that a considerable pharyngeal cushion 
remained. 

Second Opeuation (Nov. 25, 1927).— Repair by the Langenbeck-Fergusson 
method, care being taken to divide the hamular processes. Short lateral incisions 
passing around behind the teeth of both sides 
were made. The whole proceedings were very 
much embarrassed by alarming htemorrhage, and 
it was at one time felt that continuation of the 
operation should be postponed. Fortunately it 
was found possible to complete the operation. 

It was thought that the hEemorrhage rvas in 
some way associated rvith the intense hypertemia 
foUowina the first stage. A. silkworm suture 
through the tongue was necessary to prevent 
asphyxiation. Recovery was uninterrupted, ex- 
cept for the extreme discomfort associated with 
inability to breathe through the nose. A hole, 
as depicted in Fig. 146, was present fifteen days 
after the operation. 

It is of interest to note that during this 
girl’s stay in hospital after the second stage, the 
other patients in the ward used to complain of 
being kept awake by her snoring. 

The soft palate in this case, as might be 
expected, was very rigid, but that a functional 
valve was formed was evidenced by her ability to snort. Speech as yet shows little 
improvement. ‘ • , ■; , ' 

Case 7.~Norman i\I., age 9. Presented a cleft of soft and hard palates as far 
as the alveolar margin {Fig. 147). A cleft, passing through the margin, had closed in 
the process of growth. The ridge of Passavant was poorly represented and move- 
ment in the levatores of the palate bad. 

There was a double hare-lip. Speech 
was unintelligible. 


,(V;' ' 

; wv. 





Fig. HG . — Case .0. Showing presonco 

of hole fifteen days after operation. 




Fig. 14S . — Case 7. Condition five weefi.; 
after second operation. 

FmsT Oi>Eu.M-mN (.-Vug. ll 1927).-lsf Sh.gc : A very inadequate pharvnoeal 
plastic operation was done. The .salpingopharyngeal folds were not sutured ' W 
liltlc m the way of pharxngeal cushion remained after hcaliim of the wound 'I’hV. 
luirc-Iip was also repaired. " ‘ 
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Second Opeuation (Nov. 6, 1927). 1st and 2nd stages; A long transverse 
incision was made in the pharjmx, and the salpingophar 3 'ngeal folds were divided. 
The Avound rvas sutured vertically. The operation was earried out in such a ivay as 
to obA'iate any possibility of error in the formation of a pharjmgeal cushion. The 
palate ii-as then repaired bj-- the J •. ■ 1 \ V-. •. ■. method. 

This was the first case in ivhic. -■■■., ■ .are must be taken to prevent 

asphy.xiation before recovery from the anaesthetic. Recovery from the operation 

was uninterrupted. A small hole formed at 
the junction of the hard and soft palates, 
and one of the sutures in the uvula broke 
aAvaj% leaving the latter incompletelj" repaired 
(Fig. 148). 

The soft palate Avas left relatiA'ely im- 
mobile, but the patient in spite of this Avas 
able to snort. Speech as yet sIioavs little 
improvement. 

Case 8. — John B., age 4. This Avas the 
case, the details of AA’hich are reported on 
p, 140, in AA'hich death folloAA-ed thirtj^-six 
hours after performance of the first stage. 

Case ,0. — IVm. S., age 45. This aa’ss a 
complete cleft of the hard and soft palates as 
illustrated in the picture (Fig. 149). The 
cleft AA’as not Avide and the palatal arch AA-as 
high. The ridge of PassaA^ant AA’as aa'cII dcA’el- 
oped and ran on each side into a Avide lateral 
recess. The soft palate AA'as mobile. Intelli- 
gence AA’as rather beloAv the aA’erage. Speech 
AA'as in that group nc.xt to the AA’orst, and AA’as 
almost unintelligible. 

First Operation (Dec. 5, 1927).--A 
transA’erse incision AA’as made in the superior 





Fig. 149 . — Case 9. Si.x days nftor the first- 
stage. A is tlio artificial ptiaryngoa! ridge, 
AA’hich has gii'en a little in the centre. This 
ridge AA-as examined si.\- months later and no 
material change teas noted. 



Fig. 150. — Tracing from skiagram of Case 
9. Palate in resting position. After repair 
by combined Langenbeck-Fergusson opera- 
tion and pharyngopiasty. 
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constrictor and the wovmd was closed vertically in the usual manner. Care was 
taken to suture the salpingopharyngeal folds, and one tension suture was fixed in the 
faucial pillars. At the end of six days the wound was found to have given a little 
in the centre ; thereafter it remained stationary {Fig. 149). 

Second Operation (Jan. 9, 1928). — ^The hard and soft palates were repaired 
by the Langenbeck-Fergusson method, the hamular processes being divided. Once 
again a suture through the tongue was necessary during recovery from the anes- 
thetic. A hole appeared at the junction of the hard and soft palates, and is now 
rapidly closing. A competent valve was formed, as proved by the abilitj’^ to snort. 
Further evidence in this case lies in the fact that the pharyngeal cushion was made 
lower down than is the usual practice, and the lower edge of the soft palate can be 
seen to come in contact with this when he says ‘Ah’. Skiagrams taken in the resting 
position of the soft palate and during the pronunciation of ‘ Ah ’ show convincing 
eiddence of the competence of the valve {Figs. 150, 151). Speech at first was worse 
after the operation ; but, even in the short time which has elapsed, improvement is 
beginning.* 

In six of the cases mentioned above the ability of the patient to snort 
has been used as a proof of the fact that the soft palate comes in contact -with 
the pharyngeal wall. To obidate any possibility of this being mistaken for 
stertor, the patient is always instructed to protrude the tongue and then grip 
it between the lips and teeth before applying the test. Man}’" cases of cleft 
palate after the Langenbeck-Fergusson operation have been examined. Only 
one was able to snort ; she was one of the rare cases of perfect speech result. 
The cleft was of the soft palate only. 

CONCLUSIONS. 

An attempt has been made to stress the importance of the formation of 
a pharyngeal imlve in the sufferer from cleft palate, and it is beliei'ed to be 
impossible to restore normal speech unless this is first done. By the method 
described and applied in eight cases (excluding one death) this has been 
accomplished in six. In the first two cases the attempt failed for the good 
reason that the technique of the procedure was not fullj'- understood and the 
anatomical points of importance could not be anticipated. Practice of the 
method has assured increased speed and certainty in the attainment of the 
result, and it is felt that future cases will be approached with a confidence 
that, at any rate in a large percentage, a functional valve will be formed. 
That this I'esult cannot fail to reflect itself in improved speech must be 
obvious to all who have made a study of the subject. 

In the discussion of the results of the procedure recommended, little 
mention has been made of the effects upon speech because of the short period 
of time which has elapsed since the earliest of the cases was submitted to 
operation. But there is abundant evidence, even at this early date, to make 
one sanguine of the issue. Xo claim is made to have found the solution of 
the problem in cleft palate, because all the surgeon can do is to provide a 


• .ts mentioned above, this patient was able to snort after repair of the palate. He 
maintained this faculty for some weeks, when it gnubially disappeared. Its loss wiis due 
entirely to contraction of sear tissue around the bole at the junction of the hard and soft 
palates. This gradually pulled the palate away from the posterior plian-ngeal wall, leavin" 
the artifieial ridge eompietcly exposed. There would appear to he no doubt as to the 
permanence of the ridge, which has not changed since the condition depicted in Fit 540 
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physiological palatal mechanism as a basis for the subsequent acquisition 
of speech. Pe^se^'erance, ambition, and shame are not yet included in the 
list of conditions amenable to plastic surgery, and so much depends on 
these abstract qualities, together with the intelligent guidance of a good 
teacher, that any claim to infallibility would be a claim to the impossible. 
Dr. Victor Veau^ rightly asks, “ Shall we ever know how to operate upon 
a cleft palate with as much security as upon inguinal hernia ? ” 

The number of cases recorded is small, and all are of recent date. None 
of them \vas specially chosen for the purpose of swelling statistical columns ; 
in fact, as a collection of cases upon udiich to attempt a new operation, they 
are as bad a lot as could be fairly expected. Two of them had had opei'ations 
in earlier life (Cases 1 and 5), with consequent scarring. One had a nude cleft 
which might well have been adjudged inoperable (Case 6). In two (Cases C 
and 7) the muscle of the palate and pharynx was poorly represented and 
almost immobile even before operation, a fact which redected itself in a rela- 
tive!}'^ immobile palate afterwards ; yet both of these cases were able to snort. 


In conclusion a few questions arise in conneetion rvith the treatment 
suggested. 

1. Will the cushion formed on the pharyngeal wall ijersist ? Time and 
experience alone will provide the answer to this. In the meantime it may 
be stated that, so far as human observation can determine, there is no change 
in this respect over a period of months. 

2. Is the method applicable to infants ? The only child on whom the 
operation was essayed died. TJiere appears to be no reason why, with the 
experience gained, the e.xtension of tlie method to infants should not be 
attempted. 

8. To what other uses may it be applied ? There are large numbers of 
cases who har'e submitted to the Langenbeck-Fergusson j^i’ocedure with 
disappointing results. The diOiculties in the way of performing pharyngo- 
plasty after a Langenbeck-Fergusson operation ai’e not insuperable, and it is 
intended to try the method on the first ojrportunit}'. 

4. With regard to adenoids. In none of the above cases was it necessary 
to consider this question, but it is obviously impossible to perform a reason- 
abl}'^ neat and deliberate operation unless adenoids are first removed. 


It gives me gi'eat pleasure to acknowledge the assistance I have received 
from man}^ sources. Sir Arthur Keith and Dr. Victor Veau have kindly placed 
specimens at my disposal. Mr. James Whillis, Demonstrator of Anatomy 
in the Durham Uni^'ersity College of Medicine, has assisted me to elucidate 
points in the superior consti’ictor of the pharynx. Professor R. B. Greeir has 
been generous in his supply of material and advice. To Professor G. Giej 
Turner I tender my grateful thanks for advice and criticism, and for allow mg 
me to examine his cases. I am dcepl}'' indebted to Mr. T. W. Moles, i ■ 
for the time and patience he has spent in the speech-training of my cases. 
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SPECIAL ARTICLES 
ON SURGICAL TECHNIQUE. 


DIRECT SKELETAL TRACTION IN THE TREATMENT 

OF FRACTURES. 

By E. W. hey GR0\^S, 

PROFESSOR OF SURGERY, UNIVERSITY OP BRISTOL. 

It is now a generation ago since Codivilla first suggested the application of 
extending force to the fractured limb by means of a nail which was driven 
into the distal fragment of bone. This method, having been elaborated by 
Steinmann, was quickly adopted in Gennany, Switzerland, and Holland, and 
more slowly in other countries. It has never been of general application in 
this country, although at the close of the War period, and especially under 
the influence of Pearson, it was used more frequently than any other method 
in the treatment of open fractures of the femur. 

GENERAL PRINCIPLES. 

There are two main advantages of skeletal traction in the treatment 
of fractures. First, it is by far the most efficient and reliable method for 
reducing shortening, or overlapping, especially if this has been of some 
duration. I would go so far as to say that, provided bony union of a fracture 
has not taken place, there is no malposition of a broken long bone which 
cannot be fully corrected or over-corrected by adequate skeletal traction, in 
regard to the full length and proper axis of the limb. Fractured femurs with 
three to five inches of shortening can be restored to full length, usually within 
a few days. And further, bad cases of mal-union can be similarly corrected 
if a preliminary osteotomy be done. In the second place, skeletal traction 
leaves the whole of the limb and the joints free for dressing of wounds, 
massage, and joint movements. This is of very great value in septic or open 
fractures, and in all cases when union is slow and the treatment necessarily 
prolonged. 

Appliances.- — Before describing the technique which I have found to be 
the most satisfactory, it may be worth while to discuss very briefly the 
different appliances wliich have been used by various workers for skeletal 
traction. These arc represented by the following list ; Transfixion pin ; nails 
driven into the sides of the bone ; ice-tongs calipers ; horseshoe clamp witli 
screws : os-calcis stirrup ; silk or wire loops. 

The iransjixion pin. which goes right through the bone. I have alwavs 
regarded as the best of all these devices, and after trying all the others I have 
come back to this, as the one which by reason of its reliability and simplicity 
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is the most satisfactory. The objection wiiich has been urged against it is 
the liability to produce septic sinuses leading down to the bone. If due 
precautions are used, this drawback is rarely encountered, and an occasional 
sinus can easilj'^ be cured by simple curetting. 

Nazis driven into the side of the hone har^e nothing to recommend them. 
They are merely an improAused method used when the proper transfixion pin 
or tongs are not at hand. It is clear that two nails drirmn into the femoral 
condyles, for instance, cannot supjjort a big traction force and will soon be 
dragged out of line by le^mrage. 

The ice-tongs caliper is perhaps the method most ividely used by those 
who employ skeletal traction, and it has been designed in a number of different 
shapes in order to ensure or to prevent the penetration of the outer shell of 
the bone by the points of the caliper. It is claimed for the caliper that it 
is superior to tlie transfixion pin, because it onlj^ holds the outer shell of bone 
and therefore does not cause a chronic sinus after its removal. But it is 
certainly more difficult to use for bad cases where a big traction force is 
necessary. Its correct adjustment in oi’der to get tlie right degree of bone 
irenetration is a difficult}', and this adjustment is liable to become disturbed 
during prolonged treatment. But this is perhaps a matter of personal pre- 
dilection rather than one which involves any vital principle. Certainl}' the 
caliper requires to be supervised by nurses who are accustomed to its use, 
whereas the transfixion pin is practically fool-proof. 

The ^’arious types of hoz'seshoc clanips are oi^eii to e.vactly the same 
criticism as the calitJers, and therefore no more need be said about them. 

The stirrup, invented by Finochietto, rvhich passes over the upper surface 
of the calcaneum between the tcndo Achillis and the ankle, has the advantage 
of not requiring any Ijone penetration. But for this same reason, as it only 
goes through the soft parts, it is liable to slight movements, and this causes 
it to be much more painful than the rigidly placed transfixion pin. 

Silk or wiz-e siztzire loops have been described and used, chiefly for traction 
of the olecranon and the calcaiieum. The}' are both neat and effective, but 
they do not present an}' real advantage over the transfixion pin, and if used 
for the heel bone they have the drawback of causing a wound on the i^lantar 
surface of tlie heel which may be troublesome. 

PIN TRACTION APPLIED TO THE FEMUR. 

It is not necessary to discuss the indications for skeletal traction of the 
fractured femur. The majority of surgeons will agree that it is indicated for 
all those cases neglected or insufficiently treated at the time of injury in which 
gross displacement has occuri’ed with much overlapping ajid shoitening. Also 
for cases of a later date where actual mal-union in faulty jiosition has taken 
place. There is no general agreement, however, as to the use of this metliod 
in cases of recent fracture. 

The apparatus — pin, handle, and traction stirrujj — are made in differeu 
forms, but these \'arieties are of no essential importance. For the femur I use 
a pin 6 in. long and yly in. thick, with a bradawl jDoint at one end and a fla 
bearing surface at the other which fits into a handle (Fig. 152). The patient 
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is always given a general aniestlietic. not only for the transfixion, but because 
the most important act of traction is the pull made upon the limb imme- 
diately afterwards, and for this full muscle relaxation is necessary. No doubt 
spinaf anassthesia would achieve the same object, but I have not employed 
this method myself. 

The patient being amesthe- . v — — 

tized and the skin prepared, the 

pin held in the handle is thrust 

into the soft parts without mak- 

ing a special incision for it, the ^ 

integument being strained up- f j 

wards towards the fracture Avhilst .M l-, 

the transfixion takes place. The ■■■■ ^ ^ 

object of the latter detail is to | j 

lessen the tension on the skin (J 

Avhen traction is applied ; in the 

,i . .1 1 Fic. 152,— Transfixion pins and handle (J actual 

SBllie the pin, ^^llCU it lias size). {From ihe aiithor*s Jiloderii j\Icthods of Treats 

gone through the bone, is made Fractures,” John c{- Sons Ltd., Bristol.) 

to emerge through the skin on 

the other side of the limb, the skin being pulled upwards. The site of 
transfixion should not be through the condyles, but well aboA^e them, through 
the loAA'er part of the femoral shaft {Fig. 153, B). This is for tw'o reasons : the 
cancellous tissue of the condyles is soft and gmes Avay before the pressure 



Fk;. 15*3. — B and A, Points of transfixion of 
femur and tibia. Dotted lines show the limit 
of synovial membrane. {Fmm “ Modern 
Methods of Treathifj Fractures *’,) 


of the pin, Avhereas the dense shaft AA’ill 
alloAA' a big traction force AA’ithout the 
pin Avorking loose ; and further, the 
liigh transfi.xion site aA'oids all danger 
of AA'ounding the synoA'ial sac of the 
knee-joint. 

Tlie limb liaA'ing been transfixed, 
there is about 1 or li in. of bare pin 
projecting on each side. Tliis is coA'ered 
AA'ith rubber tubing, AA-hich giA’es a non- 
slipping grip to the metal tractor, and 
also serA'cs to protect the sharp ends 
of the pin. preventing them from 
scratching the patient or the nurse. 
Some layei's of dressing are applied. 
Avith a bandage, and then the metal 
tractor shaped like a U is put on and 


kept in place by further dressing and 
bandage. The metal tractor has tA\'o small pulley Achcels on its transverse 


bar. winch now lies exposed below the kt\cc-joint {Fis.‘t. 15f. 1.5.5). 

The transfixion having been accomjdished and the tractor put in position, 
full manual traction is applied to the limb, and if any faulty union has alrcadv 
taken plaee this is broken doAvn. The patient is put in ji' bed provided Avitii 
a metal overhead bar to Avhich the limb is slung, the knee being flexed to 
about I'iO . The upright member of the overhead beam is j)rovhled Avith .a 
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double pulley wbicb can he adjusted at any height. A cord is tied to the 
fixed upright and passed alternately round each of the pulleys, two at the 
bed-foot and two at the knee, in the way shown in Fig. 155 ; finally, as it 
drops from the second pulley at the fixed upiight it has the weight attached 
to it. This M'cight will A\ary from 5 to 15 Ih. according to the type of patient 
and of fracture, gi^dng u-ith the fourfold jndley multiplication a traction force 

of 20 to 60 Ib. The smaller weiglits are 
sufficient for fractures of recent origin 
or for small thin patients, whilst the 
larger ones are needed for old fractures 
in muscvdar subjects. In any case it 
is much better to begin with too big 
than too small a weight, because then 
the reposition of the overlapping frag- 
ments is more quicklj^ accoriiplished, 
and directl}’’ this is done the weight 
can be diminished. The reduction of 
the weight is most conveniently done by altering the attachment of the cord, 
so as to use onlj' 3 or 2 or 1 pulley. Generally the weight is thus reduced 
by one quarter at the end of one week, and by one half at the end of three 
weeks. If enough weight is used, then full reduction, and over-reduction, 
takes i^lace ; the fractured ends become diseiigaged from each other and 



Fig. 154. — U inettil tractor with pulley 
wheels. 



Fig 156 — Miiltipljonc pulleys. The pulleys are here draivn different sizes in order to 
show all-four coids. 'k'otullfy tliy are both tf.o same size (From lY 

‘Fractures of the Long Bones', in the “Index of Treatment , John U right <C Sons Ltd., 
Bristol.) 


from soft tissues, and can then be slowly allowed to assume the correct 

apposition. . . . 

In usino- these big Aveights efficient counter-extension is t^ry import. • 
The foot of 'the bed should be raised on 12-in. blocks and a padded perinea 
band passed round each thigh and tied to the corresponding upper post oi 
the bed. 


SUKGICAL TECHNIQUE 153 

Usually the pin traction can be discontinued at the end of four to six 
weeks, and* then its place may be taken by adhesive plaster traction or the 
use of a walking caliper. In the aboA-e description I have only spoken of the 
limb as being slung in a semi-flexed position of the hip and knee to an OA^er- 
head beam. This is undoubtedly the technique AAdiich gives the traction force 
the fullest efTiciency. But after a fcAv days, before the end of the first Aveek, 
the leg Avill have come to be of full lengtli, and it is convenient then to apply a 
Thomas splint Avith a hinged leg-piece and foot-piece as a rest for the Avhole 
limb, Avithout interfering Avith the traction. 

Quite apart from special complications, pin traction of the fractured 
femur requires to be modified for tAvo special positions of the fracture. In 
those high up, through the trochanters, it is essential to secure full abduction, 
and tliis can be done most couA’eniently bj' appljung the perineal counter- 
extension to the sound side only, thus draAving up that side of the pehns, 
Avhilst the broken limb is suamg outAA-ards to tlie side of the bed. In fractures 
of the loAA'er third, or those iiiAmlving the knee-joint, the transfixion must be 
made through the tibia and not the femur. A short pin, 4 in. long and J in. 
thick, is driA^en through tlie crest of the tibia just beloAv the tubercle {see 
Fig. 153, A). Througli such a pin A^eiy efficient traction can be made, as it pulls 
upon the actual bony insertion of the extensor and flexor muscle groups of 
the knee. Another point in favour of the tibial transfixion site is that the 
pin can be left in place for a long time — six or eight AA'eeks — and for tiiis 
reason it is Avell adapted for the treatment of septic open fractures. 

FRACTURES OF THE TIBIA AND FIBULA. 

Skeletal traction is not requh-ed nearly so often in fractiu’es of the leg as 
in those of tire thigh ; but neA'ertheless it is of the utmost A'alue in those 
cases AA'here it is indicated. Fractures of 
the tibia and fibula ncA^er sIioaa’ the same 
tendency to great OA'erlapping as do those 
of the femur. Often the fracture in the 
early days lias only about f in. oA'ei'lap and 
looks as if simple manipulation Avould serve 
to effect reposition : but CA'en under an 
auicsthctic it often proA'cs to be so difficult 
that this remains uoaa- as the common type 
of fracture to be subjected to an oj)cn 
iflating o])cration. But it is just in such 
an obstinate fracture that skeletal traction 
Avill prove to be quite a simple remedy. 

The transfixion is by the small sliort 
pin. Avhich is passed through the postei’ior 
process of the calcancum as far l)ack as jwssible so as to afford a counter- 
tract ioiA to the ])ull of the tendo .Vchillis {Fig. 1.5G). The leg must be put 
up in some form of sling, and 1 find the short cradle splint {Fig. 157) most 
convenient for this purpose. The AA'cights used are about half those men- 
tioned in the case of the femur - i.c.. 10 to 30 lb.— and usually tAvo pullcA's 
iU'c sufficient. 



Fig. 150. — Point of trnn*=fixion for 
(/Vo;;! “ Modern .Mef/iods of 
Trcntin<i Fracturoi ”.) 
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Pin traction through the calcaneum has two special adi^antages in addition 
to those of efficiency : the foot is kept in dorsiflexion, because all the pull 
is made on the heel ; and as the traction is made through the ligaments of 
the ankle-joint, the latter is kept open and supple. 
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In two types of case it is Ijetter to use a big pin and to transfix the 
malleoli rather than the heel bone. These are fraetuves of the upper third 
of the leg bones, and those fracture-dislocations in which the inferior tibio- 
fibular joint has been damaged, with marked separation of the two bones 
{Figs. 158, 159). 


FRACTURES OF THE LOWER END OF THE HUMERUS. 

In the upper limb, skeletal traction is very seldom required, but there is 
one application which may be of great value. This is for the i^arious types 
of fracture of the humerus just above or into the elbow-joint, especially 
when there is great swelling of the elbow which contra-indicates any forced 
flexion. In such a case the arm is slung to an overhead support with the 


Fig. ICO. — Extension of hninerus 
by transfixion of olecranon. {From 
“ Modern Methods oj Treating Frac- 
tures ”.) 



elbow at a right angle, the olecranon is transfixed with a slender short pin 
(Fig. 160), and a weight of about 10 lb, is attached. In this way the displace- 
ment of the fracture can be reduced fully, whilst the limb is kept in the best 
possible position for the restoration of the circulation and the preservation of 
the elbow movements. 


DIRECT SKELETAL ADJUSTMENT OTHER THAN TRACTION. 

It not infrequently happens that after skeletal traetion has fullv reduced 
or over-reduced overlapping, there still remains some lateral displacement 
which it is desirable to correct. In the forearm bones lateral displacement 
is usually the most important element in the deformity, and in the leg bones 
the displacement of a spiral fracture is notoriously difficult to adjust. This 
type of lateral displacement can usually be brought into perfect position bv 
means of a simple open exposure, when the bones can be made to interlock. 
If they will not remain in close contact, then by means of a metal bone 
bradawl each fragment is partly transfixed and held in position whilst tlie 






Fig. 1G3.— Skiagram of fractured leg bones 
before bradawl operation. 


Fig. IGi. — The same case four weeks 
after operation. 


twenty-foui- hours. If this method is used, it is noteworthjr how rapid is the 
natural healing by callus as compared with the delayed union which generality 
follows the application of a plate and screws {Figs. 163, 164). 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


A CASE OF LARGE SINGLE (NON-PARASITIC) 
CYST OF THE SPLEEN. 

By a. W. SANDERS, 

SUnCEON TO TlfE rHETORIA HOSPITAL. 


In a paper publislied in Surgery, Gynecology and Obstetrics in November, 1927 , 
by Emil Novak, of Baltimore, it is stated that only sevent5’^-four cases of 
non-parasitic cyst of the spleen have been recorded. It would therefore seem 
worth while to place on record another. This case would appear to come 
under the heading of ‘traumatic cysts’, Judging by its a2)pearance and the 
jjathological report, although there was no histoiy of any injury. 

Histohy. — The patient, a girl of 15, Avho had been jjerfectly ■well recenAv, 
and who had nQ,ve,r had any illness of note, was seized one morning with acute 
abdominal jrain not accurately localized but referred to the lower abdomen. 
Her temperature rose to 102°, and she looked at first pale and jjinched but 
later on was flushed. The [min was of brief duration and had quite jrassed 
off in an hour, the temiDcrature having by that time fallen to normal. No 
tenderness or rigiditj'^ was to be made out, but one found what appeared to 
be a definite enlargement of the spleen. This organ could be felt extending 
about an inch and a half below the costal margin, occasioning a slight fullness 
and ]3rominence in the left hypochondriac region. The swelling was not 
tender, and, indeed, there was nothing to indicate that it A^'as in any Avay 
associated Avith the scAmre [jain and rise of temperature. There AA'as no history 
of any injury recent or remote. A cytological examination of the blood 
shoAA'ed nothing abnormal. 

The jiatient Avas kept under obseiwation and examined from time to 
time, and it Avas found that the tumour Avas enlarging sloAvly, but no s 3 TOptoms 
occurred to giAm rise to anj^ anxiety. An X-raj'’ examination gaA^e no informa- 
tion as to the nature of the tumour. 

Some Aveeks after the discOAmr}"^ of the tumour the patient AA'as examined 
by Professor Ritchie Thompson, of Johannesburg, aa'Iio found that it could 
be displaced forAA'ards and to the right as far as the mid-line. It AA’as then 
felt to be rounded in shape. No distinct notch could be made out, but it AA’as 
eA’idently attached to the splenic region by a definite jAcdicle. The tumoui 
did not occasion the least pain or discomfort, and the girl looked and felt 
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perfectly well. Beyond limiting her freedom as to active exercise, particularly 
gymnastic, no precautions ^Yere adopted. The possibility of the tumour 
being of renal origin was considered. There was an entire absence of renal 
symptoms, and the mobility and the situation of the tumour immediately 
below the costal margin and beneath the abdominal wall made its splenic 
origin seem much more probable. The steadily increasing size of the tumour 
impelled a decision in favour of operation. Professor Ritchie Thompson 
kindly assisted. 

Opekation. — ^The abdomen having been opened by a vertical incision 
about 6 in. long, 1 in. to the left of the mid-line, the tumour was readily 
exposed. The upper part of the spleen appeared normal in shape and 
consistency, but the lower half was occupied by a cyst about 4 inches in 
diameter. The cyst Avas so thin in places that the dark fluid contents shoAved 
clearly through it ; in other places it A\'as thick, AA-hite, and opaque, as though 
the peritoneal covering had been the seat of an inflammatory change due 
to friction against the abdominal AA-all. The cyst extended deeply into the 
substance of the spleen— in fact Avell doAA'n to tlie hilum. The fluid contents 
AA^ere evacuated and found to be dark broAA'U in colour, Avith glistening particles, 
possibly fat globules, or, as it aa'hs thought, cholesterin ciystals ; but unfor- 
tunately no proper examination of the fluid AA’as made. The cyst AA'as for 
the most part about yV thick, tough and fibrous in character, and of a 
reticulated appearance in the deeper or imbedded portion. An attempt being 
made to shell out the more superficial portion shoAA’ed that the AA'all Avas firmly 
attached to the splenic tissue, and that to remoA^e it in this manner AA'ould 
cause much hannorrhage and leaA^e a A’er}^ ragged damaged surface. Being 
loth to remoA'e the entire spleeir if it could be helped, it AA'as decided to attempt 
the resection of the loAver portion containing the cyst. The hilum in the 
neighbourhood of the cyst AA'as clamped Avith tAA'o artery forceps, aird the 
portion aboA'e grasped in the assistant’s fingers. The cyst AA'ith a AA'edge of 
splenic tissue AA'as then excised. The A'essels at the hilum that had been 
clamped AA'ere ligatured. The raAv surfaces of the spleen AA'ere iioaa' brought 
firmly face to face AA'ith mattress sutur-es of coarse catgut, a fcAA' strands of 
the same sized gut being caught under the loops of the stitch so as to serA'e 
as a button and prevent the suture cutting through. The approximated 
edges AA'ere then OA'erscAA'n AA'ith a continuous catgut stitch, and the AA'Ound Avas 
entirely covered AA'ith a flap of the great omentum turned up from beloAA' aird 
firmly scAvn doAA'n to the spleen stump. 

The amount of blood lost AA'as but slight ; the patient stood the operation 
AA'ell, made an uninterrupted recoA'ei'y, and has had no symptoms since. 

Dr. Pijper, Avho kindly examined the cyst Avail, reported that it Avas 
composed of fibrous tissue, and had no epithelial or endothelial lining. 

It may be questioned Avhether it Avas Avise to attempt the saA'ing of a 
portion of the spleen, and it may be argued that splenectomy avouM haA-e 
been a safer procedure ; but possibly the last AA'ord on the functions of this 
organ has not yet been said, and to retain half a healtliy spleen may be 
an advantage to the patient. 
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A CASE OF MULTIPLE CHONDROMATA. 

Bv J. W. THOiMSON, 

JIONORAKY SUKOEON TO THE CLAYTON^ IfOSPlTAL, WAKEFIELD. 


The patient, I, K., was a man of 23 yeai’S. 
At the age of 2 it was noticed tliat thei’c 
were swellings on the fingers of the left liand 
and wrist. These srvellings increased in size 
and beeame painful. Wiien he was 13 years 
old the left index finger was amputated, and 
a month later, because of pain and deformit}^ 
the left arm was remo\'ed above the elbow. 




Fig. 105. — Loft hivnd, vie^\’ed from in 
frout» at tho age of 13. Almost nil the 
plmlnngcs» tho motacnrpnls, and the lower 
ends of tho rndius and ulna are the sent of 
tumour formation. 


■- ' Vi. 



Fig. 160. — Right hand, from behind, at the age of 23. 


Recently a complete radiological exam- 
ination was made, and disclosed multiple 
tumours in the right hand, chiefly in the 
ring and little fingers and in the lower end 
of the ulna ; also in the little toe of the 
right foot. None of these grorvths cause 
any pain or inconvenience. Section of one 
tumour from the finger shorvs it to he a 
pure chondroma. 



Fig. IG7.— Right foot, at the age of 23. 
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A CASE OF SARCOMA OF THE ANUS. 

By R. J. WILLAN, M.V.O.. 

HOKOBAHY SUROEOX AKD LECTURER IX CLINICAL SURGERY TO THE ROYAL VICTORIA INFIRMARY. 

NEWCASTLE-UPON-TYNE. 

William R., age 43, a Avaggon-man, Ai'as admitted on. Dec. S, 1926, to my 
Avards at the Royal Victoria Infirmary, NcAA'castle-on-Tyne, Avith a diagnosis 
of double irreducible femoral hernia;. He complained of pain in the left 
groin Avhich he had had for the pre\dous three days. He had noticed a right 
groin SAA'elling fourteen days, and a left groin SAvelling three days, before 
admission. There had been no A-omiting or nausea ; his boAA’els Avere per- 
fectly regular. For years he had had eczema of the right leg. For the 
preAuous three years he had suffered from ‘piles’, Avhich had recently become 
much AA'orse ; there had ncA'er been any bleeding. He had lost flesh. 

On admission he looked anasmic. In each groin there Avas a rounded 
SAA'elling the size of a hen’s egg : each sAA'elling Avas hard, smooth-surfaced, 



Fig. 108. — Primary sarcomatous lia:morrUokX Fic. 109. — Secondary sarcomatous lymphatic 

laid open, with anal skin (A) adjacent. gland of groin laid open. ' 

had a AA^ell-defined edge, and Avas firmly adherent both to the OA^erlying skin 
and the deeper structures. Neither SAvelling had any impulse on coughing. 
He had thrombosed external haemorrhoids. One of the posterior haemor- 
rhoids AA'as hard ; it AA’as ulcerated on its inner surface, there being groAAdh 
in excess of destruction in the ulcer. He had dermatitis of the right leg. 
Nothing abnormal could be found in his abdomen or chest. 

During a short period AA'hile he Avas kept under observation both the 
anal ulceration and the groin sAA-ellings visible increased in size. I therefore 
excised the ulcerating luemorrhoid and also the huge right groin lymiihatie 
gland (Ffg.v. 16S. 169). His AA'ound healed, and he left hospital a fortnight later. 

Sections Avere sent to Professor Stuart MacDonald, aa’Iio reported the 
tumour to be a small-spindle-celled sarcoma {Figs. 170. 171). 

After-proguess.— -His doctor. Dr. Aicken. of Fcrryhill, informs me that 
“ the patient, Avasted to a skeleton, died from general dissemination of groAvth 
VOL. XVI. — NO. 61. 11 
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ten weeks after lie left liosjntal. All the time he suffered eonsiderable pain, 
for Avhich morphia had little or no effeet. He also suffered from retention 
of urine 



Fig. J70. — Lou* power view of annl growtli. (X 00.) 



Fig. 171. — Higher power view of anal growth. (X 280.) 


I am indebted to Professor Stuart MacDonald for the pathological 
report and for the mierophotographs. 
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A TUMOUR OF THE CAROTID BODY. 

By frank HARVEY, London. 


Tumours of the carotid body are rare. Clinically, thej^ are recognised as 
swellings in the neck about the level of tlie thyroid cartilage, lying either under 
the sternomastoid muscle or just internal to its anterior border. The swelling 


is generally regarded as a tuberculous gland, 
and accurate diagnosis is seldom made ; it 
lies between tuberculous gland, pharyngeal 
diverticulum, aneurysm of the carotids, aden- 
oma of the thyroid gland, and a branchial 
cyst. Shipley arid Lynn^ collected and tabu- 
lated the reported cases in 1916 ; and Cahill 
and Taylor^ reported a ease in 1917. Since 
then various cases have been put on record, 
the latest being that of J. E, H. Roberts, 
reported by M. G. Fitzgerald.® 



Fig. 172. — Vertical section of collapsed cyst, 
showing smooth outer wall and irregular inner surface. 
(Natural size.) 


The following case is that of a lady, 
age 32 years, whom I saw in consultation 
with Dr. C. Vere Nicoll, of Frensham, Surrey, 
on Jan. 16, 1927. 

History. — For about a year the patient 
had noticed a small swelling on the right side 
of the neck. During the last few weeks and 
prior to my seeing her the swelling had 
increased rather rapidly in size, and pain 
had been experienced, referred to the right 
car. shoulder, and clavicular regions. Tlie 



Fig. 173. — Section showing patches 
of pigment on the inner cyst wall. 
( X 5.) 


patient stated that she had never had a severe illness, and had alwavs enioved 
good health. 


VOL. XVI. — so. 61. 
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On Exasiination. — The patient was a healthj'-looking woman. Under 
the middle of the right sternomastoid muscle could be felt a smooth, tense, 
non-pulsatile swelling, about the size of a large grape. Mobility was limited. 
There was no enlargement of the thyroid gland, and the swelling was 
entirely separate from it. Also there was no movement or increase in size 
of the swelling when the patient swallowed. No enlarged glands could be 
palpated on either side of the neck. Auscultation over the swelling was 
negative. 

Operation (.Jan. 20, 1927). — A transverse incision was made in the 
natural crease of the neck at the level of the middle of the anterior border 



of the right sternomastoid muscle, which was defined and retracted outvar s, 
exposing the tumour. The tumour Avas dark purple in colour, and ''as 
projecting forwards and outwards. 

The internal jugular vein Avas displaced outAvards by the sAA'ellmg. 3 
blunt dissection the tumour Avas freed from the surrounding structvnes an 
Avas found to arise from the bifurcation of the right common carotid ai tei> . 
Several moderate-sized A’'essels from both the external and inteina caro i 
arteries entered the tumour. These Avere ligatured and the tumoui 
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removed. The wound was closed without drainage. The patient made an 
uneventful recovery, and has not since complained of any further discomfort 
in the neck. 

Pathological Report.— The specimen {Fig. 172) was examined by Dr. 
A. Osborne, who reports as follows : — 

“ The cyst is about an inch in diameter. The cavity of the cyst is 
irregular in shape and the walls are pigmented {Fig. 173). Histologically, 



the features are tliose of a remote lijcmorrhage in the carotid body {Fig. 174). 
There is much fibrosis and distortion of the polygonal cells of the carotid 
gland {Fig. 175), and in the fibrous stroma are numerous cells containing 
blood pigment. The tissue is innocent.” 
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THE TREATMENT OF RAYNAUD’S DISEASE BY 
PERI-ARTERIAL SYMPATHECTOMY. 

By HAMILTON BAILEY, 

SUnOEON TO THE DUDLEY ROAD HOSPITAL, niRMIKGHAM, 

For peri-artevial sympathectomy to be enicieut from a vascular standpoint, 
the artery upon whicli it is performed must be capable of acth'^e contraction 
and dilatation. If the A'cssel is rigid and calcified, it is unreasonable to expect 
tliat the operation will prove of much therapeutic value. 

Even in advanced Rajmaud’s disease the arteries, though distinctly 
smaller than usual, remain soft and pliable. Here, then, is a condition in 
wliich sympathectomy should prove highly effective. A study of two cases 
has convinced me of the A'aluc of peri-arterial sympathectomy in this disease. 

Case 1. — An able-bodied seaman, age 4-1', was iin^alided from the Royal 
Navy in April, 1927, with Raynaud’s disease. Tlie manifestations were 
typical in all respects ; spasms were occurring frequently, and whilst under 
observation one could see his tremulous hands go blue ; at the same time 
the fingers down to the interphalangeal joints assumed an ashen hue. The 
symptoms were largely bilateral, but he complained specially of his right 
hand, and in September, 1927, the finger-tips of this hand, particularly of 
the second and third digits, became black, and the skin in this region was 
obviously commencing to undergo dry gangrene. 

On Sept. 15, 1927, peri-arterial sympathectomy was performed on the 
right brachial artery. The adventitia of the artery was removed for fully 
three and a quarter inches. At the time of the operation it was noted that 
the artery was distinctly smaller than normal. There was immediate relief of 
the symptoms on this side. When seen in November, 1927, the right hand 
had a normal appearance. The dead, black skin had separated, and a new 
nail was commencing to grow on the third finger. The patient now com- 
plained bitterly of his left hand. On further observation it was interesting 
to see that the typical spasms wei-e now confined to the unoperated side. 
On Nov. 19, 1927, peri-arterial sympathectomy was performed on the left 
brachial artery. 

When seen in May, 1928, he stated that he had been completely free 
from symptoms, and urns at woi’k. 

This case shows that peri-arterial sympathectomy will quickly relieve 
the symptoms of Raynaud’s disease. 

Case 2. — A married woman, age 35, had suffered from syncope of her 
hands and feet for ten 3’'ears. Since childhood she had noticed that her han s 
became blue on the least exposure to cold, but for ten years the typical spasms 
of Raynaud’s disease had occurred spontaneously. In spite of courses o 
drugs, massage, endocrine therapy, and artificial sunlight, the disease la 
progressed. The artificial sunlight had intensified a tendency to scleroderma, 
and general desquamation had occurred for two months after this treatmen 
had ceased. 
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She came under my notice in Januarj', 1927, The iingeia of both hands 
as far as the nail-beds were shrivelled and black. Many of the toes were 
similarly affected. Whilst under observation typical spasms of Raynaud’s 
disease were seen on many occasions. As gangrene had progressed further 
in the right hand than the left, and as she complained more about the right 
hand than any other limb, peri-arterial sympathectomy was performed on 
the right brachial artery on Jan. 24, 1927. The artery was very small, 
about one-sixth the size of a normal vessel. Four days after the operation 



Fig. no. — Coloured drawing from life fifteen niontlis after peri-arterial sympathectomy 
on the right brachial artery. The disease has advanced apace on the unoperated side 
(left), whilst on the side upon which the syinpatlieetorny was performed (right) not only 
has the disease been arrested, but also there is very marked nutritional improvement. 


it was noted that during a paroxysm of the disease the left hand Avas alone 
involved. 

Six weeks later moist gangrene commenced in the right foot and lAciran 
to spread rapidly towards the middle of the calf. This was treated "bv 
amjnitation in the lotver third of the thigh, preceded by a sympatliectomv 
on the femoral artery. Slie made a slow recovery and refused ahv further 
operative treatment. 
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I have kept the patient under intermittent observation. The disease 
has progressed very extensively in tlie left hand and the left foot, wliereas 
tlie riglit hand, which originally presented the most advanced signs and of 
which the patient most complained, now presents a comparatively normal 
appearance and is the only useful member. The illustration (Ftg. 170) was 
drawn from life fifteen months after peri-arterial sympathectomy had been 
performed on the right brachial artery. 

This case is unique, for we have in the unoperated side a control. 
Upon the operated side we find that the disease has not only been arrested, 
but also, after an intcr\'al of fifteen months, shows \'ery considerable 
improvement, whilst on the unoperated side it has advanced apace. 

The conclusions are: (1) That peri-arterial sjnnpathectomy performed 
on the main artery supplying a limb will quickly alleviate the symptoms of 
Raynaud's disease in that limb : (2) That there is a certain amount of evidence 
to justify the hope that this relief is permanent. 
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REVIEWS AND NOTICES OF BOOKS. 


Clinical Researches in Acute Abdominal Disease. By Zachary Cope, B.A., M.D., 
JI.S. (Lond.), F.R.C.S., Senior Surgeon to Out-patients, St. Mary’s Hospital, London. 
Second edition. Pp. 214 -f xvi, with 44 illustrations. 1027. London : Humphrey 
Milford. 10s. Gd. net. 

The second edition of this book contains three new chapters — one on extravasation 
of bile, one on acute ascending parenehymatous enteritis causing parahTic ileus, 
and one on shock and collapse, with speeial reference to acute abdominal disease. 

In the chapter on extravasation of bile, cases that have come under the personal 
care of the author are quoted. The condition is divided into retroperitoneal and 
intraperitoneal extravasations, the latter of which are the commoner. The different 
views as to the state of affairs that allow's of the extravasation are shortly described 
— that of filtration and that of the presence of a minute undiscovered perforation 
of the bile-ducts or gall-bladder. On the w'hole the latter is probably the cause 
in most cases, although in many of those mentioned no perforation either at operation 
or at autopsy could be discovered. The clinical symptoms are variable, but one 
especially mentioned by the author is the remission of symptoms after the first 
acute onset. This may be due to the temporary stoppage of leakage, by the omentum, 
of bile which is secreted under very low pressure. At present our knowledge of 
the early signs and symptoms of this condition is not very accurate, and this is 
borne out by the fact that the mortality in the author’s cases amounted to no less 
than 60 per cent. 

The longest chapter in the book is a new' one on “ Shock and Collapse”. This 
was given by the author as a Hunterian Lecture at the Royal College of Surgeons. 
He points out the still existing difference of opinion both as to the definition and 
essential nature of the condition of ‘shock’. The great dilficulty seems to be the 
absence of a suitable definition of the w'ord ‘shock’, especially from the purely clinical 
point of view'. 

The clinical symptoms of shock are grouped into three classes : (1) Those due 
to circulatory failure ; pallor, superficial cold, mental dullness, increased pulse-rate, 
diminished pulse-volume, lowered blood-pressure. (2) Those due to depressed 
metabolism : subnormal temperature, diminished secretions and excretions. (3) 
Those due to sympathetic stimulation : sw'cating with consequent thirst, dilated 
pupils. The author saj's that these symptoms may be dissociated in varj'ing degree, 
but in demonstrable shock there is nearly ahvays either subnormal temperature or 
a low'cring of blood-pressure, and usually both. To this we W'ould add an increased 
pulse-rate, as he does in his first group of clinical sj'mptoms. 

Several authors and cases are quoted to prove that a patient with a slow' pulse 
may be suffering from shock, but these cases seem to be exceptional. In the same 
way authors are quoted to prove that a low' blood-pressure is not an essential 
accompaniment of the clinical picture of shock. For instance, “ It is probable that 
shock may be present before the blood-pressure falls, though it is difficult to recognize 
its ])rescnce except that the patient may look bad ". Again, ‘‘ Although most 
shocked patients have a low blood -pressure and rapid pulse, there are some notable 
exceptions ". This latter the author considers to be the stage of latent shock. 

Perforations of tlie duodenum and stomach are specially mentioned as causin^r 
the appcariincc of shock, and Sir Berkeley Moynihan i.s quoted to substantiate this 
statement, though this authority denies the existence of ’shock’ in the true surmcal 
sen.se. The author agrees that difTcrence of opinion depends to a certain extent 
on the definition of the word ’shock'. Either that definition is imperfect or the 
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angiodilator (papaverine), or direct injection of calcium bromide into the carotid, 
an instantaneous cure for migraine. He mentions a most interesting case of rupture 
of the lower roots of the brachial plexus (C 7, T 1) distal to the entrance of the 
rami communicantes. Although the skin rvas ansesthetic from the third to the 
fifth finger, deep pain was not abolished. He exposed a digital nerve and stimu- 
lated it with the faradic current without producing any pain. He then freed the 
corresponding digital artery, and electrical stimulation of that immediately produced 
severe pain. Foerster restates his Auews on the sensibility of the dura in view of 
Muller’s criticism, and asserts that the dura of the cranial base and of the tentorium 
is exquisitely sensitive to cutting and sometimes even to stroking, but that it becomes 
less and less sensitive towards the vertex. The dura in the region of the main trunks 
of the middle meningeal arteries is also very tender. Experience varies on these 
points, and indeed the author himself admits that there is no constancy in these 
findings from one case to the next. In contrast to this he has not been able to 
produce pain from stimulation of the pia mater even when it was inflamed. The 
spinal theca he finds less sensitive to pain than the dura mater. 

Mlien we come to the posterior roots, we find a number of most helpful photo- 
graphs of patients Avith the areas of sensory defect after root-section most carefully 
plotted out, and these in themselves are a most A^aluable contribution. Some of 
the delimitations have been obtained by the reverse method — electrical stimulation 
of the cut peripheral end of a root, for this is follorved by an immediate outspoken 
vasodilatation of the skin, thus enabling one to identify accurately the particular root 
cut and to satisfy oneself that a sufficiently rvide area is being denervated. 

On the vexed question as to whether or not the anterior roots conduct sensation 
or anj'- part of sensation, Foerster makes some interesting observations. He regards 
the anterior roots as an auxiliary sensory pathway (‘ akcessorische Hilfsbahn’). 
In a diagram illustrating the afferent fibres of the anterior root he draws a brandi 
of a posterior root axon and a sympathetic fibre entering the radix anterior. He 
has produced severe pain following stimulation of the central end of a cut anterior 
root. It varies from one nen^e to another. In one case he cut the dorsal roots 
6 to 10, and whilst the 8th anterior root on stimulation produced maddening pain, 
in a parallel case a scarcely painful unpleasant feeling resulted from a similar stimu- 
lation. In the first case, after the cutting of the posterior roots, deep sensibility 
had been verj’^ little altered, in the second profoundly changed. It is well known 
that diAosion of the sensory root of the Gasserian ganglion does not abolish deep 
sensibility in the face, but Foerster has found that by diAuding the hypoglossal 
as Avell, pressure pain AA'as abolished in half the tongue. He has also found the 
central end of the facial nerA’^e to produce liA’ely pain on stimulation. As for 
the existence of an extra-radicular pain pathAAay in the sympathetic, he mentions 
a case in Avhich he extirpated the Gasserian ganglion, cut the cerAucal sympathetic, 
and performed a peri-arterial sympathectomy on all the carotid arteries. The 
result Avas that pressure sense and pressure pain Avere diminished but not abolished. 
Foerster goes on to discuss the patluA-ay of deep sensibility in the treatment of 
gastric crisis. It is interesting to find him producing clinical evidence of pain 
from lesions of the posterior column, a fact AAith AA’hich all AA'ill be familiar aaIio haA'e 
read the account Avhich BroAA-n-Sequard gaA-e of his oA\'n famous animal experiments. 

A most excellent section is the one on posterior horn pain, containing scA'eral 
observations on pain arising from central gliomatosis. He comments on the 
frequency of spontaneous pain in intramedullary' tumours, and says that in all the 
cases of this kind AA’hich he has obscrA'cd, pain in the dermatomes' corresponding to 
the site of the tumour Avas the first symptom. He refers particularly to a cylindrical 
central glioma AA'hich began in the middle of the thoracic cord and' spread' upAA'ards 
and doAvnAvards from there. Shortly before death, analgesia and thermamesthesia 
extended on both sides from the 2nd cervical to the 4th lumbar segments. Its 
gradual spread iipAvards and doAvnAA'ards AA-as traceable clinically by the deA-elopment 
of spontaJicous pain in successive dermatomes, to be foUoAAcd by analgesia. He has 
observed the same march in syringobulbia, and has AAatched pain spl-ead from the 
trigeminal field to C 2 -4. 
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He records observations confirming the fact that pain and temperature sense 
may be dissociated in the posterior horns no less than in the spinothalamic tract, 
and the temperature sense itself may be dissociated into hot and cold elements of 
different distributions. We can allow ourselves only one more quotation. He now 
states categorically that the pain fibres in the crossed spinothalamic tract need only 
one segment to reach their position, and not the three or four which it is the common 
usage to allow them. With this statement the reviewer finds himself in complete 
agreement. Foerster mentions, for example, a case of bilateral section of this tract 
at the upper end of the 5th thoracic segment, and all dermatomes from T 6 to S 3 
were analgesic and thermanresthetic. There can be no doubt in our mind that the 
depth of the cut is the most important factor in determining the level of sensory 
delect, and Foerster ajipears to be correct in assigning the most superficial position 
to the fibres from the lowest levels, whilst those from higher levels are much deeper. 
In his schema of the sensory and motor pathways in cross-section he shows lamina- 
tion of the main sensory pathways (whicli we can accept in great part), but he also 
laminates the pjwamidal tract in the cord, and for this wc can find no justification. 

Foerster appears to have antedated Spillcr and Frazier in section of the spino- 
thalamic tract, for he mentions performing this operation in 1912 for tabetic pain. 
He states (pp. 108 and 109) that the first experimental knowledge on the spino- 
thalamic tract as a pathway for pain was obtained by himself by accident. In 
injecting a case of intercostal neuralgia in the Gth intcrvmrtebral foramen the needle 
point went in too deejo and entered the cord, the patient complaining of terrible 
pain in the opposite leg, and he nrentions that severe pain may follow any handling 
of this tract. 

So much for the general arrangement ; it is clear that we have here a fuller 
account of the pain-conducting system than exists in any monograph heretofore. 
It is a book which everyone interested in pain and its treatment should have and 
reflect on. We have quoted freely from the monograph, since there is so much 
clinical fascination to be found in it, for the general surgeon no less than for the 
neurologist. 

It is clear that Professor Foerster has allowed no opportunity to pass for 
enriching his own experience, and we are grateful to him for the knowledge which 
he has passed on. It seems ungracious to complain, but why is it that even the 
most important of Continental books are allowed to appear without an index ? 
The volume is illustrated by a great number of photographs and diagrams, all of 
which have been most painstakingly prepared. 


“ Ij’ Ansesthesle Regionale,” By Victor Paucuet, P. Souudat, G. Labat, and R, de Butler 
d’Ohjiont. Fourth edition. Royal Svo. Pp. 29G, with 328 illustrations. 192i. 
Paris : Gaston Doin et Cie, Fr. 55. 


Many books have appeared in recent years dealing tvitb the subject of regional 
anmsthesia, but this one, which has now reached a fourth edition, still retains its 
place in the forefront. To read any book on this subject is to realize hoiv easy it 
is to produce a perfect amesthesia ; it is not until one tries it that the difficulties and 
disappointments present themselves. Dr. Pauchet sums up the position ver}'' ve 
when he says : “ Do not condemn it untried. Its users are constantly 
advances ; actually there is not one student of medicine who can ignore this 
of anaesthesia. There is not a surgeon who can do without it in his practice. Diose 
who condemn it, do not know it. To know it, one must learn, and this boo ' vi 

teach the methods.” , 

This last claim is well founded. No trouble is spared m the text to make ei er 
step as clear as possible, and every procedure is amply illustrated by 
numerous plates. The method of arrangement is good: an account is given in 
beginning of the method of anesthetizing any nerve-trunk in f 
later part of the book the operations which can be performed on the differen p 
of the body are considered in turn. In each case the nerves which 
with are enumerated, and one is referred back to the earlier pages or e < 
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technique. Unfortunately in several places the cross-references are omitted, an 
error in the editing which, although trivial, is rather irritating. 

The book has been well produced, in particular the illustrations, which are both 
numerous and instructive. As a text-book for the beginner, or as a book of refer- 
ence for the more expert, we can confidently recommend this work. 


Local Anaesthesia. By G. dk Takats, M.D., M.S., Assistant Professor of Surgery, North- 
western University Medieal School, Chicago. With a Foreword by Ali.en B. Kanavel, 
A.B., JI.D., D.Sc., Professor of Surgery, North-western University Medical School. 
Jledium Svo. Pp. 221, illustrated. 1928. London : W. B. Saunders Co. 18s. net. 

The use of local anresthesia would seem to be extending in America. Certainly 
local methods often present advantages. The author of this book graduated in local 
anesthesia in Budapest and has continued his experience amongst the American 
people ; he can therefore speak with some authority. His book is a summary of 
present-day practice. It is not too long, and is very clear in its directions. He is 
dogmatic in Ins statements, but they are alwaj’^s carefullj^ considered. We welcome 
particularly a book on this subject on which the author is not over-enthusiastic. 
De Takats does not recommend paravertebral or posterior splanchnic anaesthesia 
for abdominal work, believing them to be unsafe. He has also seen accidents from 
deep cervical block anesthesia. For thyroidectomy he substitutes a combination 
of superficial cervical block with injection round the upper poles of the gland. 
Though individual surgeons will not agree with all the statements made in the book, 
it can be recommended as a concise reliable guide to those inexperienced in this 
method of anresthesia. In the last line of page 174 ‘cervical’ should read ‘dorsal’. 


Bone Sarcoma. By H. Kolouny, Ph.D., M.D., Department of Surgery, State University 

of Iowa. Royal Svo. Pp. 214, with 104 illustrations and 41 plates. 1927. Chicago : 

Surgical Publishing Company. 

Tins monograph is based almost entirely upon the material from the Registry of 
Bone Sarcoma of the American College of Surgeons. In this Registry, which was 
started in 1920, no less than 700 cases have been tabulated. The author gives 
reasons for rejecting the parasitic origin of sarcoma, and for considering it to be 
due to an alteration in groArth restraint after trauma. 

It Avas inevitable that any ncAv revicAv of a complex subject such as this should 
lead to a proposal for fresh classification, and equally inevitable that much of such 
ncAv classification Avould proAA very unacceptable to other AA-orkers. In the first 
place, all the ordinarj" malignant sarcomas the tissue of Avhich arises from bone- 
forming elements are termed osteogenic sarcoma. Thus the time-honoured distinc- 
tion of spindle-cell or round-cell, as aa-cII as that of periosteal or endosteal, are 
abolished, and for this Ave think that full and conA'incing reasons arc giA'en. It is 
the same as the abolition of the distinction hetAveen periostitis and osteomyelitis 
in acute affections of the bone. Periosteal fibrosarcoma is admitted to be a real 
entity, and is a tumour of Ioav malignancy of cxtraperiostcal origin. Tlie greatest 
difiieulty to the English reader is presented by AA'hat is termed EAving's tumour or 
Ewing's sarcoma. This is described as a malignant endothelial groAvth occurring 
in the mid-shaft of tlie pipe hones and in the small hones. It arises in young patients 
and is usually imiltiiile. It closely resembles chronic osteomyelitis in its X-ray 
appearance. In addition to the usual clinical cA'idenccs of paiii folloning trauma, 
the cases present repeated febrile attacks, and if it Avere not for the absence of leuco- 
cytosis the condition might easily he confounded Avith Icukicmia. If time sliould 
confirm the reality of this as a separate entity it is most sincerely to be Imped that 
a suitable descriptive name may be found for it. Myeloma is a Dame reserved for 
eases of multiple bone-marroAv tumours associated Avitli Benec-.Joncs albumosuria, 
and the tumour Avliieli English w'riters usually call myeloma is called a giant-ccli 
tumour. ' 

The largest section of the book is devoted to the dcscrijition of osteo»cnic 
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sarcoma, and 41 pages are given to an account of tlie miiJtiform histology of tJiis 
disease. The microphotographs, and indeed all the illustrations, are models of clear- 
ness and of excellent reproduction. Two little points of criticism we would suggest, 
however — that the figures should be numbered consecutivelj' throughout, instead 
of being separately numbered as plates or figures, and also that the degree of niao-ni- 
fication of the microphotographs should be indicated. Much statistical and clinical 
information of great interest is given. It is reckoned that about 1 in every 100,000 
of the population is affected with bone sarcoma. Males to females are as 4 to 3. 
The age of maximum frequency in both sexes is 20. The proportion of cases in the 
arm and leg is as 2 to 11 ; the right side to the left side as 5 to 4. The order of 
frequency in individual bones is as follows : femur, tibia, humerus, pelvis, fibula, 
shoulder girdle, ulna, hands, feet, ribs, skull, jaws, and vertebrae. There has been 
no case registered in the radius or lower end of the tibia. About 5 per cent of all 
bone .sarcomata occur in Paget’s disease. Pain precedes tumour formation by an 
interval of days, weeks, or months ; it is worse at night and is relieved by radiation. 
Trauma, which is usually a trivial sprain or contusion, precedes sj'mptoms by about 
one month. Radiation has such a definite effect in allaying pain and in making the 
X-ray picture more sharply defined that it is regarded as an important diagnostic 
test. Biopsy should never be employed as a diagnostic test except under the 
precaution of a double elastic tourniquet, and then only as a preliminary to amputa- 
tion if the section should reveal a malignant growth. The author suggests that the 
best routine treatment should be : (1) Radiation followed by splinting and recum- 
bency ; (2) Amputation ; and (3) Prolonged prophylactic radiation of the chest. 
He considers that the cellular structure is of very little value in prognosis. 

The last 45 pages are devoted to an account of the giant-celled tumour, which 
is of benign nature and which can usually be treated by conservative methods. 

The wealth of illustrations and of clinical information make this monograph 
one of great value for reading and for reference. 


Neoplastic Diseases : A Treatise on Tumours. By .Tames Ewing, A.M,, M.D., Sc.D., 
Professor of Pathology at Cornell University Medical College, N.Y. ; Pathologist to 
the Memorial Hospital. Third edition. Royal 8vo. Pp. 1127, with 540 illustrations. 
1028. Philadelphia and London ; W. B. Saunders Co. Ltd. 03s. net. 

Tins is the third edition of a book which requires no introduction ; for the student, 
and more particularly the practising pathologist, already knows it as a valuable 
book of reference, and an amazingly complete guide to the literature of tumours. 

When comparing this Avith the preceding editions it is plain that the book has 
been very carefully revised ; and there have been so many clianges, great and 
small, in the framing of individual paragraphs, that one might almost say that the 
book has been re-Avritten. The illustrations, AA’hich are excellent, have also been 
gone over, and many ncAV ones haAm been added. 

Innocent as Avell as malignant tumours are described, though the object of the 
work still stands out — to be a study and record of cancer. The scope of the Avork is 
widened still further by the inclusion of certain conditions (especially in the section 
on bones) Avhich lie in the borderland betAveen inllammation and true tumour forma- 
tion, and diseases of the endocrine organs AA'hich arc more functional errors than 


neoplasms. . , 

The sections dealing Avith the theories of the nature of cancer, experimental 
cancer research, sarcomas and endotheliomas of bone, and brain tumours, baA’e 
been almost completely re-AA'ritten and ’ - Many ncAA' f^^ts an 

illustrations appear in the descriptions ■ ■ : ■ ' ■ liposarcoma, chordoma, 

carcinoma of the thyroid, and pineal gland tumours. 

Although the subject is dealt Avith primarily AAUth a vicAV to expounding ti 
natural history and the structure of neoplasms, yet frequent reference is ^tade t 
the clinical aspects of tumour formation, and this is of the utmost value to 
clinician as Avell as to the pathologist. 

The main criticism Ave Avould offer is in regard to nomenclature. \a hen re n 
certain chapters— for instance, those on the tumours of bone and on renal tun 
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—it is not possible for a person brought up on English books to follow Dr. Ewing’s 
descriptions until he has ‘translated ’ the terms into another language. This problem 
of nomenclature in pathology is one which demands the serious consideration of 
investigators and teachers, so that the science of pathology may be international, 
and that new work may be appreciated by workers in the same field all over the 
world. 


AUgemelne and speolelle chirurglsche Operationslehre. By Professor Martin 

Kiksciiner and Professor Alered Schubert, Konigsberg. Royal 8vo. Vol. I : 

General Surgery. Pp. G48, with 709 illustrations, for the most part in colour. 1927. 

Berlin : Julius Springer. M. 114 ; bound, M. 120. 

There can be no doubt as to the importance of this new German work. At the 
first glance one realizes that it represents an effort to attain the very be.st that is 
possible in text and figures, and further detailed perusal serves to confirm this first 
impression. Although large, and comprehensive, the book is the product of only tw'O 
authors, and in this respect it compares very favourably with those systematic treatises 
•which emanate from a great number of specialists. There is a uniformity and pro- 
portion in the various chapters which is lacking in the composite text-book. 

The first chapters of over one hundred pages are concerned with general principles 
of the operation room, the investigation of the patient before operation, and the 
methods of placing the patient and of wound suture. 

The second section is devoted to the abolition of pain by the various methods 
of ansesthesia. In regard to the descriptions of inlralation anajsthesia, we would 
remark that the usual intratracheal methods are not given due prominence, although 
full mention is made of the use of Kuhn’s and of Hahn’s laryngeal tubes. All methods 
of local anesthesia, whether by infiltration or by nePie blocking, are fully described, 
and the beauty and accuracy of the drawings make this section very valuable. Then 
follow chapters on aseptic technique and the operative treatment of local infection ; 
the arrest of hemorrhage by forceps, ligature, and tourniquet, and the treatment 
of the effects of loss of blood by saline and blood transfusion. The fifth chapter, on 
operations on the skin and subcutaneous tissues, is introduced by some most useful 
and beautifully drawn figures of the lines of tissue tension in the skin over all parts 
of the body. There foilow's an excellent and fully illustrated description of various 
plastic operations, including the use of reversible tube-flaps and methods of epithelial- 
izing cavities and sinuses. The sixth chapter gives a complete account of operations 
for tendon transplantation, including the repair of tendons by free fascia flaps. 
The eighth chapter, on affections of tlie blood-vessels, mentions a method of treating 
cavernous angiomata by implantation of bits of metallic magnesium w'hieh is new to 
us. Operative proceedings on varicose veins are given in great detail ; injection 
methods are commended, but only in conjunction with ligature of the internal 
saphenous vein ; no fewer than seven other operations are described and illustrated, 
and thi.s is an example of the value of this work for its completeness as a book of 
reference. The next chapter is on the surgerj' of the peripheral nerves, and is verj' 
complete. It includes all the classical procedures for nerve-bridging, together with 
several new suggestions, e.g,, that for dealing with an amputation neuroma by 
implanting the freshened nerve-end into the side of the nerve-trunk. The figure 
(.i'iO) of pcri-artcrial sympatliectoniy is a good example of tlie combination of ana- 
tomical accuracy and artistic merit wiiicb is a great feature of this work. The presenta- 
tion of essential parts in colour wiiilst the main drawing is in black and white gives a 
ver\’' good effect. The last three chapters deal Avith operations on bones, joints, 
and amputations. They arc admirable in the clearness of description and in the 
wealth of illustration. Elaborate methods of bone suture by Avire rcceiA'e, Ave think, 
attention Avhich they do not merit. Methods of comminution osteotomy are described 
Avliicb are unusual, but their A-alue is obA-ious. In describing arthroplasty general 
principles are given in connection AA'itb the knee and elboAA’, but aac should like 
to haAC had full details about the hip-joint. 

The c.xcellencc of tin’s first part of the AA'Ork makes us eager to recciA-e the second 
A'oluine dealing with operations upon special organs. 
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Emergency Surgery. By Geouge de Taknowsky, M.D., F.A.C.S., D.S.JI., Col Mc 
Professor of Clinical Surgery in the Loyola University Medical Sehool. Medium 8vo’ 
Pp. 718 4- XVI, with 324 illustrations. 1920. Philadelphia and New York : Lea & 
Febiger. S7.50. 

The title of this book may prove a tridc misleading to those who look to find an 
account of the general emergencies in surgery. It deals only with injuries and 
wounds, the result of accidents. The book is intended primarily for the instruction 
of industrial surgeons, and is written by one who has had an extensive experience 
in all sorts of injuries, ineluding battle casualties and the accidents of civil life. 

A great deal of interest is now being taken in industrial medicine, and employers 
of labour and big corporations are finding that “ the medical care and attention 
given to an injured worker determine to a large degree the time of his return to 
productive employment”. So gradually institutions for the care of workers, and 
literature on the subject, are beginning to spring up, and Mr. Tarnowsky has pro- 
duced a long, detailed account of what to do in every kind and grade of wound 
from the crown of the head to the sole of the foot. One cannot help being reminded 
of the type of book known in the past as “ Wund Artznei ” in which the medimval 
students were instructed how to deal with injuries of the head or stab wounds, and 
every variety of contusion and dislocation. Tin's hook is in fact an up-to-date 
complete instructor in all that pertains to wounds and accidents, and it may prove 
of inestimable value to many who arc called upon to treat accidents. There is one 
chapter whose importance is rather diflicult to assess, namely, that dealing with the 
medico-legal aspects of surgery' ; though the laws of the United States and Great 
Britain are not identical, still this chapter seems worth reading. 

The Tongue and Its Diseases. By Duncan C. L. Fitzwiluams, C.M.G., M.D., Ch.M., 
F.R.C.S., Surgeon and Lecturer on Surgery- to St. Mary’s Hospital. Demy 8vo, Pp. 
,'503, illustrated. 1027. London : Humphrey Milford. 3Gs. net. 

Tnjs volume sets forth what the author believes to be the modern surgery of the 
tongue, based upon a wealth of clinical and pathological material and an astounding 
amount of information culled from Englisli and foreign literature. Every section 
of the book contains detailed references to and abstracts from the published accounts 
of diseases of the tongue, and a very- full bibliography' is appended to every' chapter. 
We must confess that although these references are of interest, y-et the greater 
number of them cannot be of much value except to those u'ho, when meeting with 
a rarity, may' be anxious to discover where and when it has been met before. All 
such must be deeply' indebted to ]\Ir. Fitzwilliams for his wide review of the literature. 

The early chapters deal with the anatomy' and development of the tongue, 
wounds, and acute and chronic inflammation. Then follow four chapters on the 
.salivary glands, ranula, dermoids, and thy-roglossal tumours and cysts, which are, 
in our opinion, the best in tlie book. They are well illustrated, and deal with these 
somewhat confusing subjects in a clear and practical manner. 

The rest of the Avork is devoted almost entirely to cancer of the tongue. The 
author states in the preface that “ the chief lesson of this book is that cancer of the 
tongue ... is just as curable in its early stages as is cancer elsewhere ”. Althoiigli 
it is stated (no doubt correctly) that in early diagnosis and treatment lies the <miy 
hope for better results in the surgery of cancer of the tongue, y'et Ave cannot nna 
any evidence produced by' the author from Avhich aa'c may learn the chief lesson 
of the book. The description of operations is folIOAA-ed by' figures from many' sources, 
Avhieh shoAV merely' that a large percentage of patients present themselves for trea - 
ment when their disease has become inoperable ; and that of those operated upon, 
only a small percentage surA'ive for three years. _ , 

In dealing Avith the tAvo-stage operation, the adA'antages of carrying on 
removal of the tongue first and the glands later are dAVelt upon, without re , 
to the draAvbacks of this procedure. Diathermy is regarded Avith 
it appears to us tliat insufficient stress has been laid upon treatment ny' ra ’ 
using modern technique. No mention is made of the adjuvants to anaisthesia a 
tend to reduce the number of inoperable cases. 
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By its nature and its cost the book is rather a work of reference for the specialist 
than a text-book for the student. Under the circumstances the illustrations should 
be improved to conform to the standard of the rest of the rvork. 


Curieterapla; Baal Plslche e Biologlehe : Appllcazioni. By Carlo Pedrazzi. Demy 
8vo. Pp. 130, illustrated. 1027. Bologna : Licinio Cappelli. L. 35. 

Tins monograph deals with the physics, the biological effects, and the applications 
of irradiation. It is based mainly upon the technique and general work of the 
Paris Radium Institute, and gives a readable and reliable account of radio-activity, 
radio-sensibility, and the principles of treatment. Rather more than half the 
volume is devoted to accounts of regional treatment as practised by Regaud and 
already well known. Even the illustrative photographs are mainly borrowed from 
French sources. There is a bibliography of ten pages. 


liB Pratture del Gomito. By F. Rossi. With a Preface by Professor Balwo Rossi, 
idedium 8vo. Pp. 312, with 24G illustrations. 1927. Milan : Coop. Grafica degli 
Operai. 

This monograph, based on 503 cases of fractures about the elbow-joint, has as its 
object to furnisli evidence from Professor Baldo Rossi’s clinic at the Ospedale 
Maggiorc that results as good as any to be attained by operative methods may be 
achieved without the knife, by careful radiography, skilful reduction, and unremitting 
attention to after-treatment. 

A great many cases of supracondylar fracture are illustrated by serial radio- 
graphs, and well sustain the claims made for non-operative measures, whether treated 
by the acute-angle method or by weight extension, as conditions necessitate. The 
clinic is not without its diflicultics and problems, but the number of cases of ankj'- 
losis, false joint, and deformity appears to be small. In fractures of the external 
condyle the author states that it is only rarely necessarj'^ to resort to operation if 
repeated manipulations with X-ray control be perscvcringly adopted. 

Of eleven cases of fracture of the internal cpicondyle, nine were treated without 
operation and with entire success ; and much the same may be said of the cases of 
fracture of the whole internal condyle, though the dilliculty of preventing ultimate 
deformity is recognized. T-shaped fractures can generally be manipulated into 
place and maintained by a posterior plaster splint, but extension may be necessary. 
Separation, partial or complete, of the epiphyses, is treated by immobilization for 
as short a time as possible, followed by the most careful passive movements. 

The latter part of the book deals with fractures of the upper ends of the radius 
and ulna; in every case details of the manipulative reduction, duration of treatment, 
and end-results are given, and cases illustrated. 

As a work of reference, both as to methods of other clinics, and particularly as 
to that of Professor Rossi, the book is extremely valuable, and a notable propaganda 
for manipulative technique. 


Dio chlrurglscho Behandlune der Gehlrntumoren : eine ktlnlsche Studio. Bv 
llERanuT Oliveckona. Royal 8vo. Pp. 344, with 228 illustrations. 1927. Berlin': 
.lulius Springer. M. 27. 

It may be said of neurological surgery that the monographs which it has stimulated 
its devotees to write arc amongst the most distinguished contributions which have 
seen the light in our time. Most have been confined to some particular pathological 
entity, but Dr. Herbert Olivccrona. of Stockholm, treats of intracranial tumours 
as a whole, and once more we have a book of unusual merit and one from which 
the surgeon working in this field can derive the greatest information. The book 
is essentially a personal record of four years' intensive experience. It illustrates 
well the fact that any man who takes up a special line for study will accumulate 
material that no one believed to exist. The jioint is well exemplified in the 
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Stockholm statistics. In the ten-year period 1912-21 only 31 cases of verified 
intracranial tumours Avcre operated upon at the Serafimer-Krankenhaus, whilst in 
the four years 1922-20, during which time Olivccrona had full charge of a neuro- 
logical service, there were 105 cases of tumours or tumour-suspects, of which 75 
were verified (41 gliomas, 11 meningiomas, 12 neurinomas, 2 tuberculomas, and so 
forth). In a number of detailed tables the reader will find interesting analyses, 
but above all he will be interested and instructed by the admirable detailed descrip- 
tions of each and every one of the cases. The same plan is followed for all patients ; 
first a short general history, then general pressure symptoms and localizing sym- 
ptoms and signs, followed by the X-ray rejiort and a complete account of the surgical 
treatment. 

The clinical histories and the neurological signs are briefiy and concisely given ; 
in no case is there a long dissertation on this side of the problem, the one which has 
most enchanted the English mind in the ]>ast. And yet one is told enough to 
appreciate the case fully and to enjoy the irroblcm presented. Olivccrona has made 
use of the common surgical aids to diagnosis. Radiological help (if one may be 
permitted to enlist as ^ surgical’ a neutral art) he has had from Dr. Lysholm, and 
those familiar only witli English and American technique will be delighted with 
the revelation of yet another superb technician, .strengthening Stockholm’s claim 
to pre-eminence in the X-ray world. 

The author used exploratory vcntricidar puncture in 13 cases, ventriculography 
in 14, and encephalography (lumbar air injection) in 4. The last produced the 
severest reactions, but the deaths, of w'hich there were 2, followed ventricular injec- 
tion—one a case of cerebral metastatic carcinoma, the second a deep glioma. 

Olivccrona has made direct attacks upon all his tumours and has extirpated 
as many as possible. His mortality for decompression for gliomas is high : 7 deaths 
out of 9 cases of .subtemporal, and 1 death in 2 suboccipital decompressions. Of 10 
exposures and decompressions 5 died, whilst of 8 extirpations or treatment of cysts 
only 2 died. Thus the mortality varied inversely with the amount that was done, 
from w'hich one infers that it was not the operation itself which brought a high 
mortality in its train, but the advanced nature of the case. The more benign 
cystic gliomas without underspread reactionary oedema are very favourable ; others 
will succumb with the slightest interference, especially perhaps if the decompression 
cannot be placed accurately over the tumour. Qiidema is unquestionably the bug- 
bear of the glioma group, and is more important than hemorrhage into the tumour, 
not because the latter does not occur but because it is certainlj' rarer. These 
arguments are pointed by an analysis of the general clinical condition of the pabent. 
At the time of operation 7 were in coma, and 0 of them died ; 10 had advanced 
generalized pressure, and 0 died ; 11 showed only slight pressure changes, and of 
these only 3 died. Objection may be raised to the fact that the gliomas have 
not been w'ell differentiated histologically, and a retrospect over each case 
this viewpoint would have enhanced the already great importance of the book. 
Olivecrona’s relatively large group of acoustic neuromas he owes to earl)^ recogni- 
tion of the syndrome by his colleagues and himself : 3 of the 9 examples 
sign of choked disc. In general, ‘choke’ was present in 80 per cent of his venne 


tumour cases. _ 

The author gives a full account of his operative methods, which do not ai er 

in any essential point from those in general use amongst specialists to-day ; o 

those eager to learn will find things of interest, and often something to admire, i 
the complete account which is given of the treatment of each one of the wise . 
Olivccrona uses local ancesthesia for choice, and does not hesitate to ® , 

operation and continue it in two or three days (not the classical two or , 

which 'was the custom some years ago) if the patient is well, or more - 

if he is going downhill and something useful remains to be done, ne are ^ 

that a life may sometimes be saA^ed by a bold second intervention, 5 

an operation may have been performed. He has unquestionably 
in Avhich little or nothing could be hoped for— Ins comatose „ ^^’s. 

the angiomas are cases in point —but the critic's task is easier than the su „ 



REYIEWS AND NOTICEvS OF BOOKS 179 

mortim SSnf All the post- 
the method on M-hich Pierre Marie used so stro^ <.]!- to insiS'" Pohl/f r'''' reinovah 
made^possible by grants from special funds in UpsalfS sfonH.^f f 
have been well applied in giving us so frank and ilTutnSttg a S "f 

Pyelography: its History, Technionp ^ ^ 

M.A. AI.D. (Camh.), F.R.C.S. Eng., Chief ^^ssiftaaPT ^^ocun. 

Bartholonww’s Hospital. tVitli an" IntroTuctio.f In V \ St; 

O.B.E. Demy Svo. Pp. llS-i-.vir „ith ir \ ^'7 Tjio,MSo.\--tV.\tKEK 

Lewis & Co, Ltd. 9s. net. ' ’ * P^‘ite». 19:27, London : H, |v' 

This is an excellent nionooraph. weli and r*)/^ ? 

most attractive and handy form; the author published in a 

pyelography with great care, but has been most. subject of 

the 'alue of this method of diagnosis nith impartiiliu^ attempt to present 
In Ins introduction to the work. Sir John Thi ' 
three points: firstly, tliat only thosewho are stress on 

catheterization should undertake the making of pvefom-mf '''^^oscopy nnd ureterrt 
of their interpretation by the e.xperienced exx- : tWrdW i* »=econdiy, the nece<«ftv 
to those cases in which the information desired S of this method 

methods of examination, inuist we should -iii ^ «frtafned bv ” 

a littio dime, It, if the t,™ nfc ^ "■f •M"! poL ft tr™ 

Ihere is a good account of the historx- of iwllf t. ^ ^ - 

foS^J ''denote that the' author In- a detailed 

Hate lo has been inserted upside down. 
tn „A”mngst the contra-indications to the use of ei-- 
to find age^ nientioned : this is surely too univcLt ’ 


- I‘ i> sfrcr;r:>-fx- 

press e,-!xl;!r.;t — '\- 


: ems is sureiv too u 

uncertain whether the author means old age. or exfrpp 

There is an index to the book and, under thr-^7 
ed . an pv/tniirtr,. » . . trie headgjr, „ , 

tbr 


'-•'* ar- 

Sl.'.rl j,; 


A- “>uc.'K icj t(ic oooK ami, under tt.r t 

”oo lo 4 “" KiW-S "'!'".'- 1 this N pl»td 2 \,|;r:s 

Baroc 4to Pn ii i „.:ii ■ ‘ '='-t'iOT. C ,f.f , 5 ?, ■ v.ict'r - r-. 

„ W. ' ■”■ 

Tnn authors of this admir-.i.i,. . y.;;,-'*- 

usual cxaniination of the urinarv’\'rm?bv' ^ 
point out that no surgeon is eonf'en n . 1 - I rf * 

stomaeb and duodenum, and tint . 7 / 

of the parts as seen under '- 

mgenmus ted.niiiuc fiw this o.irr.o^ for / 


, .... ujifiCT TlIC scrf-f»n ic. e t. . . fr »- 

mgcnimis tecliniquc for this purpon and i''’-'" ? ff-'"' 

Hospital for three vears • diir nf/ii : • ff'O fOf'tf A' 

.■».c.s. •.■1,1, ,„.„k -Ivi^ll,, ,"t, ,.7,:;"' ' "?■ ' 

screen of the ureter nr-K-;^ . H'^'V advice for ffie - 

llic res, Ills of {i„ir iescarclic^’inio' iT ” ’t ''f fUZT" 

to haxe tlic room for evsfoseom- ,1 , off, o,.; 

after the passage of tlR-'iireteraVeathefer f I ^ " ''' 0 ''' 

cent ,s mjeeted through a svringe m f n "'"'fium (<■,/' " 




.. ■* 

’ - 1 

; ' -y-e.r- 
fo 

. O'la?; 

pe,. 


180 THE BRITISH JOURNAL OF SURGERY 

stop before the patient feels any ))iiin in the loin ; otherwise, the pelvic muscle goes 
into spasm or shows irregular and violent contractions, in either case vitiatinAhe 
findings ; and, finally, that they withdraw the catheter after filling the pelvis. They 
point out that the catheter, wliieh must he opaque to the X rays, should only just 
enter the pelvis ; if pushed too far it may engage in the ujjperinost calix, which a 
very small amount of fluid will sullice to distend and so start these undesirable 
contractions. They also cmj)hasi7,c the importance of waiting until the observers’ 
eyes are thoroughly’ accustomed to the dim light. 

The only part of the ajjparatus which is not simple and inexpensive is the 
camera which they use in conjunction with the .screening, so that, at any given 
moment, a plate may he exposed and a ])ermancnt record obtained ; although this 
was oh\'ious!y’ necessary for the j)urpose of the present rvork, we imagine that a 
tracing of the condition found would an.swer in ordinary routine work. 

If, as sometimes hajipcns. the catheter is arrested at some point in its passage 
up the ureter, the patient is taken to tl)c X-ray room and opaque fluid is injected 
to ascertain the cause of the oh.stnietion : by this means they' found that the arre.st 
is due to a kinking of the ureter and can he overcome by ])ushing uj) the kidney' ; 
in over a thousand cases they’ never found a single case of stricture of the ureter ; 
this seems to us to be an oljscrvation of consirlcrablc importance in view of the great 
difference of opinion amongst urologists as to the frequency’ of this condition. 

They’ .state that if the catheter is left in the ureter with its end anywhere short 
of the py’clo-urctcric junction, the fluid will, as a rule, flow back along the side of 
the catheter, and that it is only’ in cases of atonic ureter that a py'elogram can be 
obtained under such conditions ; this .statement Avill come as a surjwise to many 
urologists, and would seem to make the X-ray’ diagnosis of ureter flssus more difficult 
than ever. 

The authors describe a ‘ureteral bulb' which they’ conqrare with the duodenal 
cap .’ to this they’ ascribe a good deal of importance, and they’ con.sider that the 
X-ray' appearances seen here arc a criterion of the motility of the pelvic musculature. 
It is situated at the junction of the jrelvis with the ureter, and normally’ a drop can 
be seen to form here every’ three to seven .seconds : after reading their account of 
the formation and behaviour of this drop, one is irresistibly’ reminded of the drop 
that forms at the outer-world end of a ureteral catheter, and one wonders whether 
too much importance is not attached to the ureteral bulb ; horvever, they attach 
great significance to the careful observation of this bulb, which they think is the 
visible expression of a .sphincter at that level, and they’ give in detail the modific.ations 
undergone by’ this bidb in disease : in fact, they’ have observed both retention and 
incontinence in this region. 

The book is full of original obser\'ations rvhich will be of the greatest interest 
not only’ to urologists and general surgeons but to jjhysiologists and pathologists ; 
we Avill try’ to pick out a few striking examples. 

In cases of a stone ly’ing free in the pelvis, an incomplete evacuation of the pelvis 
was almost always noted ; this is not due, as generally’ taught, to mechanical obstruc- 
tion, but to spasm or atony’ of the pelvic nuisele. Incomplete evacuation was also 
noted in some, though not in all, cases of movable kidney ; but this, though accom- 
panied by a kink in the ureter, is not caused by- the kink, for the arrest occurs not a 
the kink but always at the le\’el of the pch’is ; a similar condition obtains m case 
of obstruction by’ an abnormal renal vessel, for, though the evacuation is incomp e , 
the arrest again occurs at the pelvis and not at the level of the vessel, uhici 
beautifully shown as a transverse filling defect. . . . 

In all these three examples, the authors consider that the retention is ^ 
mechanical but is due to the presence of what they’ call an ‘ epine irrita n e , « 
picturesque wording for an exciting cause ; this they’ think suflices to tlirou 
pelvic muscle into spasm or to cause atony’ if sufficiently prolonged. anred 

The book is well and clearly written, the pyelograms are excellently ’ 

and the legends describing the latter are also given in English, , jy 

and German. We offer our hearty congratulations to the authors, A, 

recommend our readers who are interested in the subject of kidnej sur^erj 
this stimulating monograph. 
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EPOCH-MAKING BOOKS IN BRITISH 

SURGERY. 

By Sir D’ARCY POWER, K.B.E., London. 


VI. JOHNSON’S AMBROSE PAREY. 

.Johnson’s translation of “ The Woi-kes of that famous Chirurgioii Ambrose 
Parey out of Latin and compared diligently Avith the French ” made the 
hook a working guide for English surgeons from the apiDearance of the first 
edition in 16.34 until at least the end of the centuiy. The surgeons of this 
countiy took it at once to their hearts and quoted freely from it in season 
and out of season, for Johnson had made it speak in such homelj'’ English 
that it is difficult Avhen reading it to think that it is merely a translation. 
The need of English surgeons for a trustworthy and detailed text-book on 
surgery A\'as A'ery great at the beginning of the reign of King Charles I. The 
Avorks of the Tudor surgeons, as has been shoAvn, merely gaA'e details of their 
OAvn someAvhat limited experience. Woodall Avrote especially for the guidance 
of medical officers sei-A-ing at sea or on land : Johnson translated*^ for the 
benefit of civil surgeons as Avell as for those attached to armies. The book 
Avas a perfect mine of information on all subjects, even on those only remotely 
connected Avith surgery. “ Save Art and Politics,” says Mr. Stephen Paget. 
“ the Avorks of Pare contain CA'ery possible subject ; Anatomy and Pliysi- 
ology, INIedicine. Surgery, Olistetrics, State IMcdicinc, Pathology, Pharmacy. 
Natunil History, Demonology and much else. The diA-ine origin of diseases’ 
tlic infiucnce of the stars, the poAver of devils, the nature of the soul, the 
history of medicine— he ranges from these to the tricks of beggars and of 
quacks, the homely remedies of old Avomcn, the folly of tight-lacing, the liest 
sort of tooth powder and the right Avay to make pap for a baby.” Jh.-st of 
all perhaps is the trouncing of Etienne Gourmalcn, Dean of the Faeullv of 
:\Icdicinc at Paris. Here Avas really good reading for a Avintcr’s evening avIicm 
as yet there Avere no ncAvspapers. no noA’cls, and the romances Averc loo loim 
and too dull to interest a tired surgeon. * 

Of Ambroise Pare the great French surgeon (1309-90) avc knoAv much • 
of Thomas Johnson his translator comparatively little, although he carried 
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into the seventeenth century the grand tradition of the translators of 
tire Elizabethan period— translators who, whilst adhering fairly closely to 
their texts, were able to render tlieir authors’ writings into the nervous 
English which it is still a joy to read. Johnson appears first as an apothecarv 
with a physic garden in Snow Hill close to St. Bartholomew’s Hospital'; 
then as a botanist of repute, and with such a knowledge of plants that he 
M'as able to edit, correct, and largely augment Gerard’s Herball ; lastly as 
a Royalist Lieutenant-Colonel of Horse who was wounded in the defence of 
Basing-House, where he received a shot in the shoulder on Sept. 14, 1G44, 
“ whereby contracting a fever he died a fortnight after, his worth challenging 
funerall tears being no less eminent in the garrison for his valour and 
conduct as a soldier than famous through the kingdom for his excellence as 
an herbarist and pln^sician.” It is recorded of him that “ when a dangerous 
jriece of service was to be done, this doctor, who publicly pretended not to 
valour, undertook and performed it.” In 1G33 he published Gerard’s Herball, 
a folio of 1G30 pages with innumerable drawings of plants ; in 1G34 — the very 
ne.xt year — the “ IVorks of Ambrose Parcy ” appeared, a folio of 11T3 pages 
also illustrated Avith hundreds of cuts. During those years his house must 
have been full of proof sheets and positively littered with pulls of the blocks, 
each of which had to be allotted to its proper place. How was it done and 
what hours did .lohnson keep ? Philemon Holland’s work was mere child’s 
play in comparison, for his Pliny, Livy, Plutarch, and Schola Salernitana have 
210 illustrations, so ei'crything ivas plain sailing. There is, ]}OAvever, sonie 
evidence to show that Johnson did not work single-handed. Parey ivas on 
the stocks for some time, because a licence was taken out for the book at 
Stationers’ Hall as early as September, 1G29. The “ Book of Apologies and 
Voyages ”, too, which appeared after the Latin translation attributed to 
Guillimeau, from ivhich Johnson ivorked, ivas not issued until 1585. It was 
therefore especially translated out of the French b)^ George Baker, vyho ivas, 
•lohnson says, “ a surgeon of this City since that time, as I heare, dead 
beyond the seas.” 

George Baker was Serjeant Surgeon to Queen Elizabeth, and at one 
time Master of the United Co 2 npan}'^ of Barbers and Surgeons of London. 
He did some good litcraiy woi’k in his day”^ and was a friend of Gei’ai'd, v'ho 
had serAmd as one of the public examiners during his Slastership. He seems 
to have been a man of violent temper, for there is a minute in the records 
of the Barber-Surgeons’ Company dated “ 25 Mai’ch 1577. Here at this 
Coui’t Avas a great contention and sti-ife spoken of and ended betAveen Geoige 
Baker and William Clowes for that they both contrary to order and the good 
and Avholesome rules of this house misused each other and fought in t le 
fields together. But the Master, Wardens and Assistance Avishing that they 
might be and continue loving brothers pardoned this tlieir great offence in 
hope of amendment.” Johnson’s note has by some accident been OA'erloo 'cc 
by those Avho have recorded the facts of George Baker’s life. 
knoAvn about him after he left the Company except that he died m • 
It is clear that he had been liAung in France and that he had a cotnpe e 


knoAvledge of the language. 

Johnson published a second edition of Gerard’s Herball in 


1636, but the 
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second edition of Fare’s Surgery did not ajrpear until 1649 , and by that time 
tire gallant and industrious translator had been dead for five years. 

The following extracts show the value of the information given and the 
vigour of the translation. Fare’s surgical training rvas almost entirely gained 
in camps, but he was able to adjust his teaching to the requirements of 
surgeons in civil practice. Thus, speaking of the reduction of a dislocated 
shoulder he says : “ Tlie patient must be layd with his backe on the ground 
upon a Cover-lid or Mat, and a clew of yarne or leathern-ball stuffed with 
to\v or cotton, of such bignesse as may serve to fill up the cavitie must he 
put under his arm-pit, that so the bone may straight-ivayes the more easily 
be forced by the lieele into its cavitie. Then let the Surgeon sit beside him, 
even over against the luxated shoulder ; and if his right shoulder be luxated, 
he shall put his right licelc to the ball which filled up the armpit ; but if the 
left, then the left hccle. Then let him forthwith draw towards him the 
Fatients armc, taking hold thereof with both his hands and at the same 
instant of time strongly presse tlie arme-pit with his heele. Whilst this is 
in doing one shall stand at the Fatients backe. who shall lift up his shoulder 
with a towell. or some such thing fitted for that purpose, and also with his 
heele presse downe the top of the shoulder-blade ; another also shall sit on 
the other side of the Fatient, who, holding him, shall hinder him from stirring 
this way or that way at the necessary e.xtension in setting it.” He further 
teaches that the head of the humerus may be displaced into the armpit, 
outwards or forwards. 

Fare draws attention to the metastatic abscesses whicli occur in pyamiia, 
a complication wdiich does not seem to have been noticed previously. He says, 
speaking by the mouth of Johnson : “ In these late civill rvarres the wounds 
which were for their quantity small, for the condition of the w'ounded parts 
but little, have caused so many and grievous accidents and lastly death itself. 
Now there came such a stincke, which is a most assured signe of putre- 
faction, from these wounds when they Avere dressed that such as stood by 
could scarse endure it, neither could this stincke bee attributed to the want 
of dressing or fault of the Chirurgion, for the rvounds of the Princes and 
Nobility stunke as ill as those of the common Souldiers. And the corruption 
■was such 'that if any chanced to bee undrest for one day, which sometimes 
happened amongst such a multitude of rvounded jjersons, the next day the 
Avound Arould be full of AAmrmcs. Besides also, AAdiich furthermore argues a 
great putrifaction of humors, many had Abscesses in parts opposite to tlieii 
Avounds, as in the left knee Avhen as the right shoulder Avas Avounded ; ni 
the left arme AA'hen as the right Leg Avas hurt. Which I remember befell t le 
King of Navarre, the Duke of Nevers, the Lord Rendan and divers others. 
For all men had nature so OAmreharged Avith abundance of vicious 
that if it expelled not part thereof by impostumes [abscesses] to the ha ) e 
of the bod}" it certainly otlienAuse disposed of it amongst the inner pai s o 
the body, for in dissecting dead bodies aa'cc obseiwed that the Spleene, nci. 
Lungs and other Boaa'cHs Avere purulent and hence it Avas that tlie 
by reason of A^apours sent from them to the heart Avere troubled ii it i co 
tinuall feavers. But the Liver and all the A"einous parts being polluted a 
so the generation of the laudable blood kindred, they languished tor Avant 
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fitting nouvisliment. But when the Braine by vapours was drawne in to 
sympathize with the rest they were molested with Ravings and Conimlsions. 
Wherefore if any thing succeeded unprosperously in so great malignancie of 
wounds the Chirurgeon was not to be blamed for that it were a crime to fight 
against God and the Aire wherein the hidden scourges of the divine justice 
lye hid.” Truly a comfortable doctrine from the surgeon’s point of view. 

Pare recognized clearly fracture of the skull by contrecoup, and he devotes 
a chapter to “ Resonitus or Counter-fissure ”, in his book “ of the Greene 
and Bloody Wounds of each Part” saying ; “ Sometimes the fracture is made 
in the part opposite to that which received the blow ; as if the right side be 
strucke the left is cloven. This kinde of fracture is very dangerous because 
we cannot finde it out by any certaine signe. "Wherefore, if at anj^ time the 
patient dye of such a fracture, the Chirurgion must be pardoned. This shall 
be made manifest bj’’ reeitall of the following historic, — -A servant of Massus 
the postemaster, had a greei’ous blow with a stone upon the right Bregma, 
which made but a small wound yet a great contusion and Tumour. Where- 
fore, that it might more plainelj’’ appeare whether the bone had received any 
harme and also that the congealed blood might be pressed forth, the wound 
was dilated, the skinne being opened by Theodore Kerens, the Chirurgion, 
who as hee was a skillful workeman and an honest man omitted nothing 
which Art might doe for his cure. When he had divided the skinne the bone 
was found whole, altliough it was much to bee feared it was broken because 
he fell present!}' to the ground with the blow, vomited and showed other 
signes of a fractured scull ; so it happened that he dyed on the one and 
twentieth day of his sicknes. But I, being called to learne and search how 
he came b\' his death, deviding the scull witli a saw, found in the part opposite 
to tlie blow a great quantity of sanies or bloody matter and an Abscesse in 
the Crassa mcninx [dura mater] and also in the substance of the very braine 
but no sutures but the two scaly ones. Therefore, that is certaine which is 
now confirmed by the authority of Hippocrates as also by reason and e.xperi- 
cnce, that a blow may bee received on tlie one side and the bone may be 
fractured on the opposite, especially in such as have either no sutures or else 
so finnel}' united and closed that they are scarsc apparent.” 

The next extract is hackneyed, but it still bears repetition. It tells 
of the way in which Parc was driven to use a simple dressing for gunshot 
wounds : “ In the yeare of our Lord 1,53G [he was born in 1509 or 1510] I 
was in the Kings Army, the Chirurgion of Konsieur Kontejan, Generali of 
the lootc. I will tell the truth. I was not very expert at tliat time in matters 
of Chirurgery, neither was I used to dresse wounds made by Gunshot. Now 
I had read in .Tohn de Vigo that wounds made b}- Gunshot were venenate or 
poisoned and that bv reason of the Gunpowder. Wherefore, for their cure it 
was expedient to burne or cauterize them with oyle of Elders, scalding hot, 
with a little Treacle mixed therewith. It chanced on a time that by reason 
of the nndtitude that were hurt, I wanted this Oyle. Xow because there were 
some few loft to be dressed I was forced, that I might seem to want nothin*' 
and that I might not leave them undrest. to apply a digestive made of the 
yolke of an egge. oyle of Roses and Turjicntine. I could not sleepe all that 
night for I was troidded in minde and the dressing of the precedent dav 
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(which I judged unfit) troubled my thoughts ; and I feared that the next 
day I should finde them dead or at the point of death by the poyson of the 
wound, whom I liad not dressed with tlic scalding oylc. Therefore I rose 
early in the morning, I visited my patients and beyound expectation I found 
sucli as I had dressed with a digestive oncly, free from vehemencie of paine, 
to have had good rest and that their wounds were not inflamed nor tumifyed 
but, on the contrary, the others that rvere burnt with the scalding oyle were 
feaverish, tormented with mucli paine and the parts about their wounds were 
swolne. 'When I had many times tryed tins in divers others I thought this 
much, that neither I, nor any other, should e\’er cauterize an}' wounded with 
Gunshot.” Tims begair a revolution in the treatment of gunshot wounds, 
not all at once though, for the method was not generally adopted, and Pare 
himself preferred a balsam of boiled wlielps and earthworms to the simpler 
dressing Avhich necessity had compelled him to use with such good results. 

To stop bleeding after amputation lie recommends that : “ The ends of 
the vcssclls lying hid in the flesh must be taken hold of & drawn, with this 
instrument [a pair of Crow’s Beak forceps], forth of the muscles where into 
they presently after the amputation withdrew themselves, as all parts are 
still used to withdraw themselves, towards their originalls. In performance 
of this worke you neede take no great care if you, together with the vessells, 
comprehend some portion of the neighbouring parts, as of the flesh, for hereof 
■will ensue no harme, but the vessells will bee consolidated with the more 
ease than if they, being bloodlesse parts, should grow together by themselves. 
To conclude, when you ha^■e so drawme them forth binde them with a strong 
double thred.” 

“ Verily,” he goes on to say in another chapter, “ I confesse I formerly 
have used to stanch the bleeding of members after amputation after another 
manner than that I ha^'e a little before mentioned. Whereof I am ashamed 
and agreived. But what should I doe? I had observed my maisters, whose 
methods I entended to follow, ahvaies to doe the like ; wdio thought them- 
selves smgularly •well ajrpointed to stanch a flvrx of blood when they were 
furnished with various store of hot Irons and causticke medicines which they 
Avould use to the dismembred part, noxv one, then another, as they them- 
selves thought meete. Which thing cannot be spoken or but thought upon 
without great horror much Icsse acted. For this kinde of remedy could not 
but bringe great and tormentiirg paine to the patient, seeing such fresh 
wounds made in the quicke and sound flesh are endewed with exquisite sense. 
Neither can any causticke be applyed to nervous bodies but that this horrid 
impression of the fire will be ]5resently communicated to the inv'ard p^rts 
whence horrid symptomes ensue and ofttimes death it selfe. And verily o 
such as were burnt the third part scarse ever ^eco^'ered and that with mud 
adoe for that combust wounds difficultly come to cicatrisation ; for by t us 
burning are caused cruell paines whence a Feaver, Con^'ulsion and oft 
other accidents rvorse than these. Adde, hereunto, that when the eschar e 
away oft times a new hfemorrhagye ensued for stanching whereof they -imie 
forced to use other causticke and burning Instruments. Neither did these 
good men know other course so by this repetition there was great losse an 
waste made of the fleshy and nervous substance of the pait. \ "iere oi 
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most earnestljr enti-eate all Chirurgions that leaving this old and too too cruell 
way of healing they Avould embrace this new, which, I thinke, was taught mee 
by the speciall fa\’our of the sacred Deitie, for I learnt it not of mj’’ maisters, 
nor of any other, neither have I at any time found it used by any.” These 
brave words and good advice were wasted in England, for in London the 
cautery was certainly in use to stop bleeding after amputation until 1745 . 

The title page, of which a slightly reduced copy is here given, is identical 
in the editions of 1634 and 1649. It rvas engraved by Thomas Cecil, of whom 
veiy little is known e.xcept that he lived and worked in London from 1627 
until 1635. 
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AN OPERATION FOR MAKING THE FOREARM PREHENSILE 
AFTER LOSS OF A HAND.* 


By ARNOLD K. HENRY, 

rnorEssoii op cmnicai. suhoeuy in Tiin faculty of siedicixe, CAino. 


Certain' of the more distal amputations have the effect of putting the 
muscular engine of a limb permanently out of gear ; the contractile bellies 
remain ineffectual but intact, and from time to time surgical endeavour 
1ms been stimulated to cxjdoit this Avaste of power. A large and accessible 
literature deals Avith the grouj) of operations based upon the Avork done by 

Vanghetti on birds, Avhich revealed 
the fact that tendons properly clothed 
Avith skin can be made, for example, 
to ])ull strings and Avork the fingers 
of artificial hands. Apart, hoAA'ever, 
fi'om this cincmaplastic group, the 
record of muscular exploitation in 
amputated limbs is small, and not 
cA^eryAvhere aA'ailable. My only guides 
to the bibliography haA’e been tAA'o 
papers in Russian by Rosanoff and 
Gcimanovitch Avhich I oaa'C to the 
courtesy of my colleague. Dr. Boris 
BoulgakoAV, Curator of the ]\Iuseums 
of the Facult}’^ of Medicine, Cairo, 
Avho receiA'ed them some time after 
I had jierformed the operation Avhich 
is the subject of this study. Both 
Russian smgoons giA'e accounts of 
cases treated by a method published 
by Krukenberg, of Stuttgart, in WIT. 

I feel it not merely a duty but 
a priAulege to make Ivrukenberg’s 
ojieration more AA'idely accessible; and 
to the folloAving description of my 
OAvn procedure, AAdiich aa'us completed 
in ignorance of Krukenberg’s AA’ork, 

I have added an account of his method which I have taken from Dr. 

BoulgakoAv’s translation. ^ 

My interest in the problem of putting the muscles of an amputatec 



Fxo. 177. — Radiogram of the stump of tlie left 
forearm before operation. 


* From the Surgical Unit, Kasr el Aini Hospital, Cairo. 
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stump back into gear was aroused by the admission to my Surgical Unit on 
April 12, 1927, of an Egyptian policeman whose left hand had been cut off 
at the wrist by a tramcar wheel {Fig. 177). His age "was 22. When I first saw 
him the stump Avas painful and septic. The sepsis, however, was soon con- 
trolled ; healing began, and it seemed a pity that the museular energy of his 
well-developed foi'cann should be rvasted for lack of surgical effort. I there- 
fore outlined the following procedure Avhich I practised on the cadaver, and 
though it did not eventuate precisely ‘according to plan’, I feel that some- 
thing may be learnt by a comparison of what was intended with Avhat aetualh’- 
was accomplished. 

i\Iy objects Avere the folloAving : (1) To cut from the outer side of the 
radius a rod of bone AA’hich should haA’-e about the total length of a normal 
thumb, including tlie metacarpal segment ; (2) To leaA’'e in situ (a) the thumb 
tendons alreadj’^ related to this piece of bone, i.e., the long abductor (O.T. 
ext. ossis metacarpi pollicis) and short extensor (O.T. ext. primi internodii 
pollicis), and (b) the tendon of the braehioradialis ; (c) the trunk of the 
radial artery ; (S) To make tAvo false joints, one in the rod, about tAvo inches 
from the distal end, the other proximally AA’here the rod should meet the 
radius ; (4) To attach tAvo flexor tendons to the jointed rod, viz., the flexor 
pollicis longus and the fle.xor carpi radialis ; (5) To enclose these structures 
in a tube of skin ; (G) To set the ncAv digit thus framed and furnished obliquely 
across tlie palmar face of the stumjj in such a AA'ay as to oppose its ulnar 
border. I hoped in this manner to proAude the maimed limb AA'ith a sentient 
and prehensile )nechanism, in appearance like the light glove used in a 
prize-fight. 

The initial difficulty before me AA-as to secure a clean field for osteoplastic 
ojieration. I AA-as certain from experience that once the patient AA-as alloAA-ed 
to leave the hospital Avith a cicatrized stump, resignation AA-ould set in and 
he AA-ould never return. I did not, thcrefoi-e, Avait for the stump to heal, but 
decided to attempt the destruction of latent sepsis by means of the high- 
frcAiucncy current. AA-hile the patient AA-as yet Avilling for operation. 

THE OPERATION. 

On .Tune 22. 1927. I completed at one sitting AA-hat Avas in effect a tAAo- 
stage intervention. The limb reeeiA-cd the usual jiieric acid preparation on 
tAvo suecessiA-c days. 

Sta(;e I. — I first charred the granulations of the stump, together Avith 
an ineh-Avide margin of skin, AA-ith sparks from a high-frequency current. 
I then coagulated the region of the carpus. The limb Avas cleaned afresh 
Avith ether and .5 per cent solution of j)ierie acid in alcohol, and after change 
of gUnes and instruments the second stage of the operation Avas begun. 

St.aoi'. II. — A circular disarticulation A\as made at the radioc.-upal joint, 
dividing the skin a iingcr-brcadtli distal to the radial styloid. Tavo longi- 
tudinal ."j'in. incisions Avere then made in the forearm -one in the nud-line of 
its flexor asjiect. the second on the dorsal side a fingcr-hre.-idth radial to the 
middle line. In order to jnovidc a -AA-eb' at the base of the ucav di"il. both 
these incisions aj)proaehed the ulna at their proximal ends. 



190 THE BRITISH JOURNAL OR SURGERY 

Each cut was then deepened to the bone— the volar between the tendons of 

A -/B 



Fio. 178. — Ringrom .showing tho pnrt of tlio 
rnclius nsod to form tho sUcloton of tho now 
digit. Tho broken fine indicates t!io saw cut 
which sopnrntos tho bony rod. Tho two blade 
patches mark tho two grooves which lotigo (1) 
tho radial wrist oxtonsors, and (2) tho two 
thumb tendons. After operation tho.so grooves 
bocamo points of insertion. (The normal inser- 
tion of tho brnchioradinlis is close to tho smaller 
patch.) A, Groove for oxtonsor pollicis Jongiis ; 
B, Groove for radial wrist extensors : C. Groove 
for abductor longus and extensor pollicis brovis. 



Fig. 180. — ^Diagram showing the skin-flaps. 
Tho smaller flap is sutured round the bony rod ; 
the larger is turned down over tho ends of the 
ulna and radius. The result is like a light boxing 
glove (sec Fig. 181). 



with it tho radial wrist extensors, two dorsal 
thumb tendons, and tho brnchioratlinlis. Two 
flexor tendons and tho radial nrterj' aro added cn 
bloc to tho rod. (For simplicity, the five dorsal 
tendons tno grouped into two single bands in the 
figure.) Tho radius and ulna wore shortened by 
resecting tho parts cross-shaded in the diagram ; 
this allowed a medial flap of skin to bo turned 
over the cut ends. (5ce Figs. 180, 181.) A, Tarts 
of radius and ulna to bo resected ; B, Flexor 
pollicis longus ; C, Flexor carpi radiaiis ; 0, 
Radial wrist o.xtensors ; E, Dorsal tendons of 
thumb with brnchioradinlis. 

tlie flexor carj)i radiaiis and tlie flexors 
of the fingers, the dorsal between 
the radial extensors of the wrist and 
the common extensors of the fingers. 
Special care was taken to preserve 
intact the bellies of the abductor 
pollicis longus (O.T., ext. ossis meta- 
carpi pollicis) and the extensor polli- 
cis brerds (O.T., ext. primi internodii 
irollicis) which crossed the line of 
incision and were retracted proxi- 
mall)'. The i^eriosteum was divided 
longitudinally, and at the distal end 
of the radial shaft a 5-in. rod was 
separated from the lateral third of 
the bone by means of a motor-drii'en 
saw^ (Fig. 178). An attempt: was thus 
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made to obtain a joint in the bonyAod 2 in. from its distal end by dividing 
it subjieriosteall}’', Avith cuts so placed as to prevent OA^er-extension. 


While these cuts AA^ere being 
made the proximal segment of the 
bony rod became detached from 
its periosteum and fell out upon 
the sterile tOAA'els round the AA’ound ; 
it AA'as immediately replaced and 
the periosteum aa’US stitehed round 
it AA'ith catgut. Fortunatelj'^ this 
accident gave rise to no subse- 
quent trouble. 

The tendon of the flexor pol- 
licis longus, the radial arteiy, and 
the tendon of the flexor carpi 
radialis AA'ere transferred eii bloc to 
the flexor face of the rod (Fig. 179). 
The skin Avas then stitched round 
the ncAA- digit. The ulnar and 
radial shafts Avere next shortened 
sufficiently to alloAA- a medial flap 
of skin to be turned like a hood 
over their radial aspect (Fig. 180), 
and Avhen this flap AA'as sutured 
into place the resemblance of the 
end of the limb to the prize- 
fighters gloA'c AA'as striking. 

It is perliaps Avorth noting 
here that the rough likeness to 
a fist so pleased the oAvncr that 
he AA'as at first content to AA'car 
his limb as an ornament A\'ithout 
attempting to use it (Fig. ISl). 



Fig. ISK — The right and left upper limbs two 
months after operation, stiowing the new digit. 
Tlie clear band in the fattooing is over the radio- 
carpal joint of the normal riglit limb. The left 
ulnar .diaft has boon shortened by 5*5 cm. The 
length of the new digit measured along it.s medial 
side is 7 cm. : its circumference is 9*0 cm. Tlie 
maximal angle lietwcen the digit and the stump is 
; this angle can be rcducctl, by pure pronation, 
to 27®, giving on ofTectivo range of movement 
through 38°. 


POST-OPERATIVE COURSE. 

This AA'as complicated by tAvo minor misliajis : (1) The edge of the medial 
llap. Avhicli AA'as turned OA'cr the radius and ulna. must. I think. l)a\'c been 
slightly cooked in the thorough coagulation of the carpal region, and tlicrc 
AA'as some sloughing at its surface. Fortunately tliis did not lead to any deep 
infection. AA'hieh in this place would have jeopardized the skclctoiA of the 
ncAA' digit. (2) Tiic out end of the radial slinft should tindoubtcdly have been 
rounded off more carefully, for three AAceks after the operation aii area of 
pressure necrosis tlie size of a sixpenny jiieec ajipeared in the skin over it. and 
on Sejit. 7. 1927. a small secpicstrum Avas remoAcd. 

.Inst at this time. too. a sudden shortage of staff made it dillienlt to giA c 
the ]iatient the full after-treatment lie AAouid otherwise hav'e received, and 
I am most grateful to tlie siieecssion of sisters on temporary duty avIio under 
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an exceptional pressure of routine work did so much for the education of 
the reconstructed limb. 

In about a month free joassive movement could be made at the distal 
joint of the new digit, while slight active movements were seen at the 
proximal joint, and many Ijours were spent in trying to develop them. The 
patient took little interest in these attempts, and for some three months, 
apart from the brief daily periods which could be spared for his tuition, he 
made no serious attempt to use the 
limb. One day, however, after faradic 
stimulation, he surprised me by making 



Fia. 182, — RadiogrEim of new digit Fio. 1S3. — Radiogram of new digit 

81 days after operation. 133 days after operation. 


At first he could only reproduce these movements occasionally — at one 
moment they would be present, at the next absent ; but soon after, he 
began to make them at will, and for a while I was under the mistaken impres- 
sion that they were taking place at the intended joint between the radius 
and the proximal end of the bony rod. It Avill be seen, however, from the 
radiograms (Figs. 1S2, 1S3) that the rod had become ankylosed with the radial 
shaft. The deception lay in the unexpected mobility of the radius in the 
stump, and careful examination was needed to convince oneself that tlie new 
digit did not move independently. Actually, it was carried round into opposi- 
tion by the pronation of the radius, while supination restored it to the position 
of rest (Figs. 184, 185). During these two active phases tiie tendons inserte 
into the digit stood out sharply. 
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began. This was accelerated by Miss Gwillini, masseuse to tlic laospital, who 
then returned from leave and was able very soon to teach the patient to grasp 
a small matehbox between the new digit and the palmar faee of the stump. 


Fig. iso. — T) io patient uritiiig irith }iis left forearm. 


'\V 


Fig. 187, — Enlargement from a cinematograph film showing the patient aftei itm^ a 

piece of bread lield wiUi the left forearm, . . . 

This grasp was weak and could only be accomplished at the loot of th 
digit, the real strength of which was wasted because — to revert to my orn 
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illustration — the palm of the boxing glove was too short to allow of contact 
with the thumb. It became obvious that some form of apparatus was needed 
to give the digit a kind of little finger against which it could be forcibly opposed, 
and after consultation with my colleague, Professor A. Biggam, I designed 
a gauntlet to fit over the stump and laee round the forearm, leaving the new 
digit free {Fig. 184). This design Avas carried out for me by Mr. Moring, of 
Cairo, to Avhom I am indebted for his careful co-operation. Once the gauntlet 
Avas fitted the Avhole mentality of the patient seemed suddenly to change ; 
his apathy A'anished, and at once he began to Avork hard and continuously 
to master his neAv grip. Within forty-eight hours he could Avrite a fair 
Arabic script Avith his prehensile stump, and a Aveek later, just three months 
after operation, he employed the limb to perform a variety of functions, one 
of Avhich is clearly seen in Fig. 187. 

COMMENT. 

In orthopaedic . surgery a simple procedure is often the best, and I feel 
on reflection that my attempt to construct a tAvo-jointed thumb-like organ 
erred on the side of eomplexit\^ The clear lesson I haA'^e learnt from the 
intervention is the fact — Avhich I had noted beforehand as a possible eA’'ent — 
that the movement of pronation may be made to impart grip to a stiff digit 
fixed at an angle to the radius. Should occasion offer, I Avoidd incline, in 
the present state of my knoAvledge, to utilize this coarse but poAA^erful moA^e- 
ment rather than try to reproduce the fine machinery of the hand. With 
this aim noA\' clear I should remoA'e all the radial shaft distal to the attach- 
ment of the digit, and by procuring a partial fracture of the ulna I should 
bend it — like a little finger — in such a AA'ay as to gh^e the radial digit a 
liAung opponent. This Avould dispense AA'ith the protliesis. 

Krukenbei'g’s Operation. — The folloAA’ing description of Krukenberg's 
operation, AA'hich I oAve to Dr. BoulgakoAA'’s translation, throAA's light, from 
another angle, on a difficult pi-oblem. 

Krukenberg’s object is to conA>^ert the radius and ulna into the tAA'o 
jaAA's of a ‘crocodile’ forceps; Rosanoff gWes the folloAA'ing description of 
his method. 

Incision. — ^The line of incision is kept close to the ulna and begins on 
the Amlar surface of the forearm at a point 7 cm. distal to the bend of the 
elboAA'. From thence it passes longitudinallj’- and turns round the end of the 
stump to a point at the same level on the dorsal surface. This gives a 
U-shaped cut AA'hich is deepened so as to separate the flexor digitorum sublimis 
iirto a radial and ulnar moiety {Fig. 188). 

Resection of Nerves and Muscles. — ^The median and ulnar neiwes are cut 
short, taking care not to damage their branches to useful muscles. The 
flexor pollicis longus and the flexor digitorum profundus are entirely resected 
in order to make the tAvo jaAA’s of the forceps less bulky and more easy to 
clothe AA’ith skin. 

Division of the hiteros.seous Membrane. —This membrane is diA’ided for a 
sufficient distance to obtain a separation of 12 cm. betAA’een the ends of the 
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radius and ulna. In making tins cut the knife sliouJd be kejjt close to the 
ulna, and the interosseous arteries should if possible be spared. 

T'reaimcnt of ihc Bones and Jtonahiing ]\Iuscks. — TJie radial moiety of 
the flexor sublimis is sutured to tlic flexor carpi radialis, and the ulnar moiety 

to the ulnar flexors. The extensors are 
similarly united into radial and ulnar groups. 
The c.xtrcmities of the radius and ulna are 
freshened by rcmo^'ing a eentimetre of bone 
from each shaft, and their ends are grooved 
at i-ight angles to the A'olar surface of tlie 
limi). The radial flexors arc joined with the 
radial extensors in such a way that the junc- 
tion between tlicm lies in the groove at the 
end of the radius ; tlie ulnar flexors and 
extensors arc similarly dealt with. 

iSViVW Closure . — Owing to the ulnar position 
of the skin incision, closure is easily effected 
round the radial jaw of the forceps.* A raw 
area I'cmains on the ulnar part, and this is 
grafted, cither at once or later, by means of 
a pediclcd flaj) cut from the abdomen. 

Movements arc begun as soon as healing 
is complete, and are supplemented by the 
usual routine of massage and eiecti'icai treat- 
ment. One of Rosaiioff’s two patients— a 
student who kne^v anatonn' — u'as able to write 
with a thick pen a month after operation. 

Gcimanovitch states tliat Bosch Arana 
and Schcllc'f' have -worked out the precise 
way in rvhich the muscles function in the 
Krukenberg limb. Rosanoff finds that the 
abduction of the radial limb of the forceps is 
due to the brachioradialis muscle, the flexor 
carpi radialis, and one half of the flexoi 
digitorum sublimis, and that adduetion is 
procured b}^ the pronator teres, flexor carpi radialis, and the other half o 
the flexor digitorum sublimis. 



Fia. 188. — Knikoiibci'B’s method. 
Tlio niintoiiiy of tlio • croeodilo ’ 
forcojjs, showing tlio scpmntion of 
tiio muscle groups nftor dividing tlio 
interosseous mombrane. The flexor 
digitorum subiimis (J) is sopnriitcd 
into two nioioties ; tlio ile.vor digi- 
torum profundus and flexor pollicis 
longus have been resected. A, Biceps; 
B, Braehialis ; C. Supinator : D. 
Braoliiorndinlifl ; E. Pronator teres ; 
F, Pnlmnris longus ; G. Flexor carpi 
radialis ; H, Flexor carpi ulnaris ; 
J. Fle.xor digitorum sublimis. (.ijlcr 
EosanojJ.) 


The points of difference between Krukenberg’s procedure and my otin 
may be summarized as follotvs : (1) Krukenberg converts the entire lemnan 
of the radius into the moving jaw of a ‘crocodile’ forceps. Division o i® 
interosseous membrane allotvs the radius to be adducted and abducte 
the radio-humeral joint. Jly grip tvas obtained by setting part of the ra a 


* Rosanoff alludes to a modification of Ivrukenberg’s tedmique . h provided 

b-g Fiockemann, who favours bayonet-shaped incisions. Rosanoff tlunks ‘ ’ A jjie 
the bones were shortened suffieiently, this would give a complete covering 
ulnar segment. This agrees with my own experience. 

f Or Scheel (?), Both spellings occur in Gcimanovitch’s paper. 
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at an angle to the rest and so transforming the mo\'einent of pronation into 
one of opposition. (2) Krukenberg obtains a supplementary covering of skin 
from the abdomen. In my case a complete skin co\'ering was secured from 
the forearm itself. 

Further experience alone can decide the respective indications for the 
use of these different principles. Possibly requirements of strength as 
opposed to delicacy of movement may influence the choice. In these matters 
much depends upon the patient himself, and in claiming merit for an ortho- 
paedic measure it is well to remember the Arabic saying, “ The clever spinner 
spins with an ass’s foot 

]My thanks are due in a special degree to Dr. Ahmed Handousa, formerly 
Senior Surgical Registrar at Kasr el Aini Hospital, for the constant pei’sonal 
care Avhich he de\mted to this case and for his assistance in the preliminary 
work on the cadaver. I owe to him the suggestion, made during the opera- 
tion, of shortening the bone to obtain an immediate covering of skin. I am 
indebted, too, to Dr. Boulgakow, who, besides interpreting the literature 
and providing the entire bibliography, has redrawn for me the figure of 
Krukenberg’s operation which is taken from Rosanoff’s paper. I owe the 
radiograms to mj" colleague, Dr. R. A. Gai-dner. 
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A CASE OF PRIMARY CARCINOMA OF THE BRONCHUS, 
WITH SECONDARY BRONCHIECTASIS : DEATH FOLLOWING 

PHRENIC EVULSION.* 

By MAURICE DAVIDSON, 

PHYSICIAN, MII.LER GENERAL HOSPITAL FOR SOUTH-EAST LONDON ; 

AND REGINALD C. B. LEDLIE, 

ASSISTANT SURGEON, MILLER GENERAL HOSPITAL, LONDON. 

The patient, a lean, spare-built man of 48, was admitted to the Miller Hospital 
on Jan. 1, 1928, on account of a recent hasmoptysis. He said that he had 
always enjoyed good health and had never been abcent from work through 
illness. Early in December, 1927, he developed a slight eough, and shortly 
after Christmas he expectorated a A’^ery small quantity of blood mixed Avith 
sputum. Three daj’-s later he had a more definite lu-emoptysis Avhich, though 
not scA'ere, Avas sufficient to alarm him, and he eame to hospital for adA'ice 
and Avas admitted for obserAmtion. After a few days the hsemorrhage had 
entirely ceased, but he continued to expeetorate a fair amount of nummular 
sputum. No tubercle bacilli Avere found in this on tAvo separate examina- 
tions. There AA'as no dysjDnoca or ejmnosis, nor did he appear in any AA’ay 
distressed. The heart Avas normal in size and position. At the base of the 
right lung behind there Avas marked dullness, AA’ith diminished taetile fremitus 
and Amcal resonance, and AA^eak bronchial breathing ; a fcAV fine rales Avere 
audible at the end of inspiration. The physical signs on the left side of the 
chest Avere normal. On screening the chest the moA'ements of the diaphragm 
AA'ere seen to be restricted on the right side, translucence at the base of the 
right lung being diminished. The skiagram {Fig. 189) shoAA^ed a definite 
opacity at the right base. A subsequent skiagram taken after intratracheal 
injection of 25 c.c. of lipiodol {Fig. 190) gaAm a characteristic picture of a 
localized bronchiectasis in the right loAA’^er lobe, the appearances in the right 
upper zone and in the Avhole of the left lung being normal. 

In AUCAV of the fact that the disease aa^s thus definitel)'^ unilateral and 
localized, this aa^s thought to be an ideal case for eAmlsion of the phrenic nerve, 
AA'liich operation Avas accordingly performed on Jan. 30 under local ames- 
thesia, 8J inches of the neiwe being remoAmd. The patient AA^as in no Avay 
distressed at the time of the operation, AAduch AA'as a perfectly straightfoi-AA^ard 
one, the phrenic nerve being found AAuthout difficulty in the normal anatomical 
situation. His condition remained quite satisfactory for the rest of the day, 
and throughout the folloAAung day until about 10 p.m., AAdien the temperature, 
Avhich had been normal after the operation, rose to 100°, and the pulse-rate 
increased to 120. At 4 a.m. on Feb. 1 the temperature rose suddenly to 
104° {Fig. 191), and he complained of seAmre pain in the right side and became 


* From the MOIer General Hospital, London. 
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cyanosed and very distressed. Strychnine injections were giyen foin-honrly 
.vith atropine, and also lieroin for the pain. The following day he appeared 
somewhat better, the cyanosis having disappeared and the acute distress 
having subsided. On examination of the chest the leyel.of dullness had risen 
appreciablv, and it was evident that the right side of the diaphragm was 
effectively'' paralysed. Beyond the alteration in the physical signs naturally 
to be expected after the operation there was nothing remarkable, and it was 
difficult to understand what had occuiTcd to give rise to the sudden and quite 



Fio. 189. — Skiagram showing opacity at the base of the right lung. 

unusual symptoms. From this time onwards he became rapidly weaker, and 
his general condition gave rise to increasing anxiet}'^, although no additional 
information was afforded by physical examination as to the nature of the 
complication which had arisen. He died on the night of Feb. 8, nine days 
after the operation. 

Post-Moktem Examixatiox. — For the following account of the patho- 
logical findings we are indebted to our colleague. Dr. Weston Hurst : — 

“ At autopsy the right side of the diaphragm was definitely liigher than 
the left. The left lung was in a condition of compensatory emphysema and 
projected over the mid-line of the chest ; the heart was similarly displaced. 
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The right lung, loosely adherent to the chest wall above, Avas at the base 
firmly bound down by adhesions ; the free surface of the visceral pleura Avas 
coA^ered by a thick fibrinous exudate, accompanied by a fcAv ounces of yelloAvish 
slightly turbid fluid. At the base the pleura AA-^as much thickened by dense 
fibrous tissue, Avhich also radiated as bands through the lung substanck The 



Fio. 190. — Skiagram after hpiodol injection, slwning localized bronciiiectasis in the right 

lower lobe. 


loAver dhusions of the I'ight bronchial tree aa'ci'c considerably dilated, particu- 
larly near the base. From the loAA'est point of the trachea near its bifurcation, 
doAAm to the smaller bi’onchi of about the size of a quill, the mucous membrane 
Avas represented by a rough shaggy lining ; this tissue extended alike into 
the bronchi of the upper, middle, and loAA'er lobes, but aa’US most obA’ious in 
the last situation. No masses of groAA'th AA'ere present in either lung, but the 
lymphatic glands at the bifurcation of the trachea AA'ere enlarged and break- 
ing doAAm into a thick puriform fluid. Except for some congestion, the bronchi 
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on the left side appeared normal; a thin mucopurulent secretion could, 
however, be expressed from some of the smaller branches. Cultures from the 
right Imrg yielded a pure growth of pneumococcus. 

“ The heart was covered with a fibrinous exudate. Early atheromatous 
lesions were present in the aorta. The spleen was enlarged and showed the 
appearance associated with septic infection. Both kidneys were in a condi- 
tion of cloudy swelling, and in the cortex of the riglit organ a large wedge- 
shaped area of necrosis rvas seen. 

“ On microscopic section, the right bronchus and its branches Avere found 
to be lined by a squamous-celled carcinoma Avhich had replaced the mucous 
membrane. There was early invasion of the lung tissue in the lower lobe, 
but for the most part the neoplasm was confined to the air-passages. Patches 
of bronchopneumonia Avere present at the base. Early immsion of some of 
the bronchial glands and advanced infiltration of those near the bifurcation 
of the trachea Avere noted. The Avedgc-shaped area in the kidney Avas one of 
acute necrosis due to bacterial embolism ; masses of bacteria could be seen 
plugging all the A^essels in this region.” 



Fig. 191. 


DISCUSSION. 

It is not proposed to enter at length into the histological aspects of this 
case, the main interest and importance of Avhich lie in its clinical features, 
but there are certain points AAdiich deserve notice. Tumours of the trachea 
and large bronchi are not of common occurrence, and according to MacCallum^ 
are not ordinarily of the type of flat-celled epitlielioma, since these canals 
are lined Avith cylindrical ciliated epithelium. In describing a series of 
squamous epitlieliomata of the lung, MacCallum refers to the occurrence of 
‘ prickle cells ’ undergoing keratinization, and thinks that the transition of 
cylindrical into squamous epithelium may be an example of metaplasia. A 
good instance of this has recently been published by Baden Evans.- The 
actual naked-eye appearances of the bronchus in our OAvn case Avere interesting 
in that they Avere suggestive more of an inflammatory lesion than of ncAv 
groAvth ; and the microscopic section, AA'hich resembled that of any typical 
epithelioma inA'oh'ing the skin and shoAving characteristic cell nests', AA'as 
something of a surprise. 

For a general brief account of the main pathological and statistical data 
in regard to primary carcinoma of the lung and bronchi, reference may best 
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be made to Ewing.® The statistical aspect of the subject is of considerable 
importance in view of the alleged increase in lung carcinoma in recent years. 
Some striking observations on this point are furnished by Hauf"* and bv 

Fried.® Whether, as the latter seems to 
tliink, the increase is more apparent than 
real, is a ijoint on which there is some 
difference of opinion. The present writers, 
without wishing to be dogmatic, incline 
strongly to the belief that the incidence of 
intrathoracic malignant groAvths has become 
considerably greater in this country in the 
last twenty years. 

The clinical aspect of this case is of 
undoubted interest and practical importance. 
One of the salient points is the absence of 
any history of a previous pneumonia or of 
anytliing to suggest the presence of a foreign 
body in the bronchus ; this was especially 
noted in the preliminary examination of the 
patient, in whom the occurrence of a localized 
bronchiectasis could not easily be accounted 
for. Had a bronchoscopic examination been 
made, the appearanees illustrated in the 
coloured figure {Fi£. 192) could easily have 
been seen, but it is doubtful if they would 
have established the diagnosis, unless one 
had been able to remove a portion sufficient 
to give a characteristic microscopic picture, 
which might have obviated the performance 
of what proved to be a needless operation. 
Even so the after-history is a little difficult 
to explain. Death was apparentlj^ due 
to the general dissemination of an intense 
pneumococcal infection in consequence of the 
sudden compression of the base of the lung 
Fig. 192.— Carcinoma of bronchus, following the paralysis of the diaphragm. In 

view of the fact that in about a hundred 
instances of section or evulsion of the phrenic nerve of which one of us has 
had cognizance at the Brompton Hospital no untoward result has occurred, 
we have thought that the above case, apart from its interest from a 
diagnostic point of view, was of sufficient importance to merit a record 
in the literature of this operation. 

REFERENCES. 

1 jMacCam.usi, W. G., Text-Book of Pathology, 3rd ed., 1924, 1032. 

' Evans, D. M. B., Lancet, 1927, i, 1077. 

® Ewing, J., Neoplastic Diseases, 3rd ed,, 1928, 831. 

* Hauf, Doha, Firc/ioiu’s Arch., 1927, cclxiv, 366. 

® FniED, B. M., Arch, of Internal Med., 1927, xj, 340. 




ON THE CLOTTING OE BLOOD 


203 


THE ACTION OF SALIVA AND GASTRIC JUICE ON THE 
CLOTTING OF BLOOD.* 

By JOHN B. HUNTER, 

SURGEON TO THE ROYAL NORTHERN HOSPITAL, LONDON, 

The following small investigation was started in the belief that saliva had 
some action on shed blood, probably by decreasing the coagulation time. 
The rapidity with which wounds in the buccal cavity stop bleeding and the 
firm clots that occur in that situation seemed to indicate that saliva has 
a coagulant action. A further point was the common observation of the 
licking of their wounds by animals. On consideration the reasons for this 
fact appear briefly to be ; — 

1. Cleansing of the Wound. — The cleaning of the wound certainly does 
occur by means of the wet tongue’s action, but whether this is a primary 
reason seems doubtful, as animals Avill frequently soil the wound again 
immediately after licking it. 

2. Covering the Wound with an Air-proof Dressing. — This is done by 
means of the rather sticky saliva which coats the raw surface. 

3. To Relieve Irritation. — In this case the action takes place at a later 
date, and no doubt the scratching action of the tongue alleviates irritation 
common to all healing wounds. 

4. To Bring Saliva into Contact with a Bleeding Surface . — It is this last 
reason that is the subject of the following observations. As the seeond 
problematical reason for licking wounds I have given the production of an 
air-proof dressing to the wound by means of the viscid saliva, but it seemed 
probable that saliva might have a direct action on the coagulation of the 
blood, and that apart from its viscid character it might hasten coagulation. 
I attempted at first to get a pure secretion of saliva by means of a cannula 
tied into the salivary duct of a cat, and I carried out two experiments by 
this method, but found that considerable error was likely to occur in collect- 
ing the blood. I therefore took a simpler method. I collected as much of 
my own saliva as I required in a clean beaker, and drew off 20 c.c. of blood 
from the median basilic vein. The technique in all cases was the same. 
Paraflined test-tubes with paraffined corks were used, and the blood Avas 
draAA-n off into a paraffined syringe, the moment of clotting being estimated 
by the eA’ersion of the tube. The I'esults AA-ere as folloAA's ; — 

Cat 1. TIJIE TAKEN- TO CLOT 

ia minutes 

Tube A. — Salh-a 1 c.c. 

Blood 3 c.c. . . . . . . . . 4 £- 

Titbe B . — 

Blood 3 c.c. . . . . . . . . 7 | 


From the Surgic.il Unit Laboratorj-, University College Hospital. 
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Cat 2. TIME TAKES TO CLOT 

in minutes 

Tube A . — Saliva ^ c.c. 

Blood 4 c.c. . . . . , . . . 3 

Tube B.— 

Blood 4 c.c. . . . . . , , . 10 

In all the following experiments the saliva used was human, collected 
into a beaker. 

EXPERUIENT 1. TIME TAKES TO CLOT 

in minutes 

Tube A . — Saliva 1- c.c. passed through 
Berkefeld filter 

Blood 3 c.c. . . . . . . . . 13i 

Tube B . — Centrifuged saliva \ c.c. 

Blood 3 c.c. . . . . . . . . 7 

Tube C . — Saliva i c.c. 

Blood 3 c.c. . . . . . . . . 18 

Tube D.— 

Blood 3 c.c. . . . . . . . . 24 

The total bulk in these experiments varied, and in the following experi- 
ments normal saline was added to the simple blood tube to make up the same 
bulk as in the other tubes. 

Experiment 2. time taken to clot 

In minutes 

Tube A . — Centrifuged saliva 4 c.c. 


Blood 4 c.c. . . . . . . . . 2 

Tube B , — Saline 4 c.c. 

Blood 4 c.c. . . . . . . . . 15 

Experiment 3. 

Tube A. — Centrifuged saliva 6 c.c. 

Blood 4 c.c. . . . . . . . . 3i 

Tubc B . — Saliva 5 c.c. 

Blood 4 c.c. . . . . . . . . 5 

Tube C . — Saline 5 c.c. 

Blood 4 c.c, . . . . . . . . 16J 

Tube D . — Centrifuged diluted saliva, 

1~4, 5 c.c. 

Blood 4 c.c. . . . . . . . . 31- 

Experiment 4 (the blood was not drawn 
off into a paraffined syringe). 

Tube A . — Centrifuged saliva 3 c.c. 

Blood 3 c.c. . . . . . . . . 41 

Tube B . — Saline 3 c.c. 

Blood 3 c.c. . . . . 81 


These figures seem to show that the coagulation time of blood is very 
definitety reduced by the addition of saliva. Further, that rather unexpect- 
edly the centrifuged saliva appears to act better than plain saliva, and tiiat 
the passage through a Berkefeld filter does not alter the action. 
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The next point of interest in the investigation is the action of the gastric 
juice on the clotting of blood. This involved the double investigation of 
the action of gastric juice on the clotting time of blood alone, and in 
the presence of saliva. The nature of the experiments was the same as 
previously, the gastric juice being obtained from the results of fractional 
test-meals taken in the wards. 

Preliminary experiments with Cat 2 were done in which saliva, blood, 
and hydrochloric acid in two different strengths were mixed. The results of 
these seemed to show that clotting was markedly delayed with the stronger 
hydrochloric acid which was used (0-5 per cent). 

The other experiments are as follows ; — 


EXPERI^EENT 5. 

Tube A . — Centrifuged saliva 4 e.c. 
Blood 4 c.c. 


lOffi TAKEN TO CLOT 
ia minutes 

2 


Tube B . — Centrifuged saliva 2 c.c. 

Gastric juice, 0‘13% HCI, 2 c.c. 

Blood 4 c.c. . . . . . . . . f 


Tube C. — Centrifuged saliva, 2 c.c. 

Gastric juice, no HCI, 2 c.c. 

Blood 4 c.c, . . . . . . . . 7 


Tube D . — 

Gastric juice, 0‘13% HCI, 4 c.c. . . /Not clotted in 30 minutes 
Blood 4 c.c. . . . . . . . . /Firm clot 55 minutes 

Tube E . — Saline 4 c.c. 

Blood 4 c.c, . . . , . . . . 15 


Experiment 6. 

Tube A . — Centrifuged saliva 5 c.c. 

Blood 4 c.c. . . . . . . . . Si 

Tube B . — Saliva 3 c.c. 

Gastric juice, 0-2% HCI, 2 c.c. 

Blood 4 c.c. . . . . . . . . 26i Clotted as a jelly 

Tube C . — Saline 5 c.c. 

Blood 4 c.c. . . . . . . . . 16 | 

Expekijient 7. (Juice collected in this 
case was from a gastro-enterostomy 
and contained bile.) 

Tube A . — Saline 3 e.c. 

Blood 3 c.c. . . . . . . . . 84 

Tube B.— 

Gastric juice, 0-18% HCI, 14 c.c. 

Saliva 14 c.c. 

Blood 2 'c.c 34 Clotted as a iellv 

Tube C.— 

Gastric juice, 0-18% HCI, 3 e.c. .. fNo evidence of clot at 
Blood 3 c.c. . . . . . . • . / one hour 

These figures appear to show that the coagulation time of blood is 
markedly delayed by gastric juice, and that this delayed period is shortened 
by the presence of saliva. It is not, however, as sliort as in the case of saliva 
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alone, even allowing for dilution, as is shoAvn in Experiment 3, where dilution 
of 1-4 makes no difference to the clotting action of saliva. 

Experiment 8. usie ta.ken- to ceot 

™ ~ io minutes 

T^ihe ^.—Gastric juice, 0-2% HCl, 2 c.c. 

Sod. bicarb., 1-16, 2 c.c. 

Blood 4 c.c. , . . . . . . . 061 

Tube B . — Gastric juice, 0*2% HCl, 2 c.c. 

Saline 2 c.c. 

Blood 4 c.c. . . . . . . . . Still liquid at 100 minutes 

Tube C . — Gastric juice, no free HCl, 

2 c.c. 

Saline 2 c.c. 

Blood 4 c.c. . . . . . . . . 19 

Tube D . — Saline 4 c.c. 

Blood 4 c.c. . . . . . . . . 55 

In this experiment the HCl in the gastric juice was neutralized by soda 
bicarbonate, and it will be seen that in this case the time taken to clot was 
longer than in the case of the gastric juice u'ith no free HCl ; also that the 
time taken to clot in Tube C was actually less than in the case of blood and 
saline alone. This may be aceounted for by the swallowed saliva. 

CONCLUSIONS. 

The conclusions afforded by these experiments seem to be as follows : — 
(1) That there is present in saliva a substance that hastens the clotting of 
blood ; (2) That gastric juice with free hydrochloric acid delays the clotting 
of blood ; (3) This delay in clotting is most marked in the presence of 
high acid juices such as occur in gastric and duodenal ulcers ; (4) The clot 
formed in the presence of free hydrochloric acid is jelly-like in character 
and never firm. 

It may be deduced therefore that the substance which hastens the 
clotting of blood is either destroyed or precipitated by weak acids. I would 
suggest that this substance is identical with tissue fibrinogen, although I have 
not been able to isolate it from saliva. 

In a case of hsematemesis the quantity of blood shed is frequently large 
and appears to be proportionately larger than that shed from extensive 
wounds elsewhere— say of the limbs. This cannot be entirely accounted for 
by the haemostatic measures that are taken in such wounds. Further, the 
vomited blood seldom contains well-formed clots ; it tends to be much more 
liquid in character. 

Haematemesis of a severe variety is chiefly associated with simple gastric 
and duodenal ulcers — that is, ivith conditions where the acidity of the gastric 
juice is high. In the other common ulcer of the stomach — carcinomatous 
ulcer — large hiematemesis practically never occurs, and it is to be noted that 
in this case the gastric juice has no free h}^drochlorie acid. 

I would therefore deduce from these facts, and the foregoing experiments, 
that in a case of haemorrhage from a simple gastric or duodenal ulcer the shed 
tissue fibrinogen is wholly, or in part, rendered inactive by the hydrochloric 
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acid, and that this necessary adjuvant to the clotting of blood being present 
in inadequate amount, there is marked delay in clotting, and the clots when 
formed are poor and Jelly-like in character. Such a jelly-clot has obviously 
less chance of blocking an open vessel, and is very easily dislodged by the 
movement of the stomach. 

The addition of more tissue fibrinogen to the stomach under such 
conditions should materially aid the clotting, and this is supplied by saliva. 
On the other hand, some of the extra tissue fibrinogen so supplied will be 
thrown out of action by the acid gastric juice, but not all, as is seen in 
Experiments 5 and 7. 

Such being the physiological state, the treatment of haematemesis from 
simple gastric and duodenal ulcers would seem to be as follows : — 

1. The flow of saliva should be augmented by the sucking or chewing 
of some innocuous substance. 

2. The gastric juice should be neutralized by the frequent administration 
of small quantities of alkali. 

3. The movement of the stomach should be restricted by rest and the 
administration of morphia. 
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PRIMARY THROMBOSIS OF THE AXILLARY VEIN : 

A STUDY OF EIGHT CASES. 

By eric PEARCE GOULD, 

SURGEON TO OUT-PATIENTS AT THE MIDDLESEX HOSPITAL, LONDON ; 

AND D. H. PATEY, 

BRITISH ASSOCIATION OF SURCEONs’ SCHOLAR. 

Primary or idiopathic thrombosis of the axillary vein is a somewhat rare, 
though well recognized, condition. Cadenat,^ writing in 1920, was able to 
collect 27 cases, giving the eredit for reporting the first ease to von Schrotter 
in 1884. In England the eondition does not seem to have attraeted much 
attention, and the only contribution on the subject we have been able to trace 
is an article by Willan^ recording three cases. In France, under the title of 
‘thrombite par effort’, the clinical featui’es have been well established, and 
Pellot,® Lahaussois,^ Fievez,® Bazy,® and Hartmann^ have recorded examples. 
The German literature contains articles by Finkelstein,® Rosenthal,® Winter- 
stein,^® Hollander, and Schepelmann,i® whilst the most notable contribution 
from America is by Lowenstein,i® who reports one case, and studies at some 
length the anatomical factors responsible for the lesion. As the number of 
cases reported by each observer has been uniformly small, and ive have been 
fortunate enough to see or have access to the notes of eight patients, seven of 
whom we have been able to trace up to the present time, it was thought that a 
somewhat full report of the cases and a reconsideration of the etiological 
factors would be of interest. 

Case 1. — ^R. Y., male, age 24, undergraduate. 

History. — Three weeks before admission the patient noticed pain in the left 
axilla and a numb feeling at the elbow, starting immediately after an unfortunate 
round of golf in which he got into several bunkers. The next day, whilst playing 
golf again, pain in the arm became extreme and he found it swollen, with loss of 
movement in the fingers. 

On Examination (Aug. 10, 1914). — ^The patient’s general condition was good ; 
pulse, temperature, and respiration normal ; the whole of the left upper arm was 
swollen, but did not pit on pressure. Two masses could be felt in the outer wall of 
the axilla corresponding to the position of the axillary vessels. A thrombus could 
also be felt in the basilic vein. There was some tenderness in the infraclavicular 
region. X-ray examination showed no abnormality in the region of the shoulder. 

Treatment and Progress. — ^He ivas treated by rest, the swelling gradually 
subsided, and he left hospital on Sept. 9. Reports in December, 1927, that he had 
no complaint to make about the arm. 

Case 2. — E. M., age 28, motor driver. 

History. — Seven days before admission the patient noticed pain in the right 
shoulder region and sivelling of the right arm. No note ivas taken of what the patien 
Avas doing before and at the time this occurred. 

On Exajiination (March 13, 1920). — His general condition ivas good ; pulse, 
temperature, and respiration normal. The whole of the right upper limb ivas sv o en 
and (Edematous ; a bluish venous patch lA'as noticed over the shoulder, and there 
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was slight fullness in the right supraclaAncular fossa; Wassermann reaction 

“ Treatment and Phogkess.— Under treatment the swelling slightly diminished, 
especially in the forearm, but there rvas still swelling of the upper arm. He left 
hospital on April 18. We have been unable to trace his subsequent progress. 

Case 3.— H. F., age 24, tailor’s cutter. , , 

History* Fourteen d&ys l^efore ndmissioii tlic putient liud. u sore tlirout, find 

dischar<re from the right ear. He stated that at the onset of the original attack 
he wasYsing an electrical cutting machine. Tu'O da 3 's later the right arm became 
swollen, bluish, and painful. 

On Exajiination (Jan. 12, 1922 ). — Temperature and pulse were normal, 
general condition was fair, the whole of the right upper arm swollen and cyanosed. 
A thrombus could he felt in the basilic r’ein, presumably an extension. The tonsils 
Avere found to he septic, and removal of these AA'as therefore advised. 

Treatment and Progress.— The arm rvas kept at rest. The tonsils rvere 
removed. There is no further notice of the progress of the arm Avhilst in hospital, 
but his reply to an inquiry in November, 192T, was as follows ; Going on quite 
Avell, arm a little swollen after exertion. No stiffness of the joints.” Is able to do 
his normal work. 

Case 4. — C. A., age 40, labourer. 

History. — ^Five days before admission he was ivorking with a hammer, when 
he noticed the fingers of the right hand swelling. Later the hand became weak, 
and he was unable to grip his hammer. Gradually the Avhole hand, forearm, and 
arm became extremclj' painful. 

On Examination (Feb. 12, 1923). — ^The whole of the right upper limb was 
verj' sAvollen, the increased circumference as compared with the sound side varjdng 
from 1|- in. at the imst to 24 in. in the upper arm. There was tenderness over the 
outer Avail of the axilla in the position of the axillarj' A'ein. The superficial veins 
running from the upper arm to the chest AA'all AA’ere dilated and prominent. Tempera- 
ture, pulse, and respiration Ai'ere normal ; no cA'idence of infectiA’’e focus. 

Progress and Treat.aient. — ^T he patient AA'as treated bj' rest and elcA'ation 
of the limb, folloived bj'- massage ; the SAA'elling of the arm greatlj' diminished. On 
discharge from hospital on March 6 there AA'as still occasional sAvelling of the limb 
and some residual stiffness of the joints. On examination in NoA’-ember, 1927, the 
arm Avas normal in size, but there AA’as a AA'ell-marked plexus of dilated superficial 
A’cins on the anterior aspect of the shoulder and pectoral regions. The patient AA’as 
using his right arm for all his usual heuA-j^ AA’ork, but there AA’as occasional SAA’elling 
at the end of a hard daA^ and tasks AA’hich inA’oh-ed raising the arm aboA^e the shoulder 
IcA’el still caused an aching pain. 

Case 5. — A. H. AV., age 38, L.C.C. inspector. 

History. — A fcAv daj’s before coming under observ’ation he AA’as assisting his 
Avife to hang ncAv curtain rods, Avhich inA’oh’ed putting in eighteen scrcAA’s aboA’e the 
IcA’cl of his head. On the same day he noticed discoloration of the right hand and 
sAvelling of the arm, Avith stiffness and pain in the armpit, AA’hich got graduallj’ Avorse. 

Examination and Progress. — ^T he general condition on Maj’ 21, 1923, Aias 
good, but the uhole right hand uas blue and SAA’ollcn, AA’ith marked superficial and 
deep oedema of the Ai’hole arm. Dilated superficial A’eins AA’ere obA’ious OA’er the 
shoulder. The axillarA’ A'ein could be felt as a firm tender cord from its commence- 
ment to the loAvcr border of the clavicle. Treatment consisted in complete rest of 
the arm for fourteen days, folloAvcd bj’ commencing re-use. and a fcAv months later 
vigorous exercises to restore the moA’cments of the shoulder. AUien seen a<Tain 
on .Tan. 11, 1928. there Avas the merest trace of sAvclling of the right hand, Avith a 
tendency to blueness in cold Aveather. The superficial veins over the shoulder Avhich 
had increased in size during the first six Aveeks of the illness, had disappeared and 
Avcrc scarcely more noticeable than those of the left. The axillary A’ein could no 
longer he felt. The patient is making full use of his right arm, and is not conscious 
of aiiA’ difference betAveen the two. 
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Case 6. — G. A., age 28, hairdresser. 

History.— On the morning of admission, after placing some jars on a shelf 
above his head, the patient noticed that the veins of his right arm were prominent 
and the Avhole limb was swollen. Later it became painful, and he came to hospital 
and was admitted. 

On Examination (June 18, 192T). — His general condition was good, tempera- 
ture 100°, pulse 104. The whole of the right arm was swollen and darker than the 
left, and a plexus of dilated veins was present in the shoulder region. 

Treatjient and Progress.— The patient was treated by rest and elevation 
of the limb. The swelling gradually subsided, and he was discharged on July 4, 
1927. His reply to an inquiry in November, 1927, was that he was quite well, the 
arm swelled a little, but not enough to interfere with his work. 

Case 7. — W. M., age 27, porter. 

History. — On the day previous to admission, whilst cleaning a ceiling, he felt 
pain in the right shoulder. Later the right arm began to swell and the following 
day the swelling was greater, and he ivas admitted to hospital. 

On Examination. — The patient was a healthy muscular man ; temperature, 
pulse, and respiration normal. The -whole of the right upper extremity was verj'- 
swollen and of a cyanotic tinge, but did not pit on pressure. A plexus of dilated 
veins was apparent on the upper part of the shoulder, the direction of the blood-flow 
being from the shoulder to the chest. 

Treatment and Progress. — The patient was treated by rest and elevation 
of the arm, and ichthyol applications. The swelling gradually subsided. A blood 
culture was sterile and the Wassermann reaction negative. In reply to inquiry in 
November, 1927, he stated that the arm rvas going on well, still a little bigger than 
the opposite side. He was doing light work, but had some stiffness on raising his 
right shoulder to wash his face. When examined in November some swelling of 
the arm could still be detected and the veins in the shoulder region were prominent. 
Movements were good. 

Case 8. — J. P., age 23, plumber’s mate. 

History. — A feiv days after receiving some small abrasions on the right hand, 
Avhile performing heavy work, he noticed pain in the right axilla, followed by swel- 
ling of the arm. 

On Examination (June 28, 1927), fourteen days after the above, a thrombosed 
vein rvas detected in the right arm, running from axilla to elbow, with considerable 
swelling of the arm. His general condition was good. 

Progress and Treatment. — ^Treatment was by rest and elevation of the arm. 
l¥lien seen in December, 1927, the arm had returned to normal ; the superficial 
veins over the right shoulder were slightly more obvious than over the left. He 
stated that he Avas using his arm for his ordinary work without disability. 

Analysis of Cases. — The folloiving are the main facts which emerge from 
an analysis of these cases : — 

Sex. — All patients ivere of the male sex. 

Age. — The youngest was 23 years, the oldest 40. Six out of the eight 
were between the ages of 20 and 30 years. 

Side. — The right arm was affected in all patients except one. 

General Health. — The patients were all healthy active individuals at the 
time of the onset of the trouble. 

Apparent Cause. — In all cases in which this could be determined, the onset 
appeared to have been related to some muscular effort or strain. 

Radiograjohs of the shoulder, blood culture, and the Wassermann test 
were negative in the instances in which these investigations Avere carried out. 

Typical Clinical History. — There is a remarkable similarity betAveen a 
the cases, and a typical history would run as folloAvs ; A young man, a eu 
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hours after some unusual exercise with the right arm involving work with 
the arm elevated, develops pain or swelling or both in the arm, increasing in 
the course of the next day or two until the whole arm is swollen and some- 
what cyanosed. On examination thei’e is slight, if any, elevation of temper- 
ature, and the general condition of the patient is good. The whole arm is the 
seat of solid swelling, with obviously dilated superficial veins running from the 
upper arm to the pectoral region ; in the axilla a firm cord is to be felt corres- 
ponding in position to the axillary vein and possibly traceable down the arm 
to the elbow. Under the influence of rest, with elevation of the arm, the 
swelling slowly subsides, and in the course of a few weeks movements of the 
joints, at first limited, become again free. Improvement continues for a 
period of months, at the end of which time the function of the arm is fully 
restored as regards all ordinary uses, the only permanent evidenee of the 
condition being some slight dilatation of the superficial 's'eins on the shoulder 
and possibly some pain on full elevation of the arm. 

Comparison with Recorded Cases. — Such a history appears to agree in 
the main rvith most of the recorded cases. Thus Willan reports three cases 
in meir of ages 22, 21, 32, and all on the right side ; Pellot described one case 
and x'efers to another tweb-e, and states that nine out of ten are right-sided, 
and in the ixiale se.x. Finkelstein describes two cases, one a male of 33 with 
the right arm affected, the other a woman of 24 in which the attack was left- 
sided, whilst Rosenthal reports two cases and reviews three others, all of which 
were right-sided. One of his eases is of special interest owing to the age of 
the patient, a girl 11 years old in whom the lesion followed a strain while play- 
ing at ball. Cadenat comments on the frequency of right-sided involvement. 
Bazy’s patient was a man of 27 in whom the right arm was involved. 

Winterstein described four cases, three of them males and one a female. 
Two of them suffered on the right side, and two on the left ; but of the two 
latter, one was a wea\'er, whose work inAmlved strain of the left arm, and the 
other, Avho Avas engaged in lifting bales of cloth and other heaAy Avork, AA^as 
iiA the habit of putting most strain on the left arm. In discussing this point 
IVinterstein quotes Schepehnann, A\dxo reported the case of a man in AAdiom 
the attack folloAA’ed the riding of a restiA'e horse. The man Avas naturally 
right-handed, but had used his left arm for controlling the horse. In most 
of the cases reported in Avhich the attack AA'as left-sided, the histoiy rcA'eals 
some definite reason for this, as in the three cases discussed by Winterstein ; 
and in Case 1 of our series it is probable that the efforts required to get out 
of a number of bunkers in a round of golf thrcAA' an extra strain on the 
left arm. 

Pathology. — Tlic majority of authors are agreed as to the importance of 
trauma in the etiology of the condition, though Wilson^’* records tAA’o cases, in 
one of Avhich he considered tuberculosis, and in the other syphilis, the causative 
factor ; and in Hollander's patient there AA'as no knoAA'u injury. The history 
of onset, together AA-ith the fact that most of the cases arc males affected on 
the right side, favours a traumatic origin. Moreover, the story of special 
left-sided strain in the patients in Avhom the left arm was affected affords 
further siqiport. In many instances, too, the patient tells of some unaccus- 
tomed Avork Avilli the right arm. In Case 5, for example, the attack folloAved 
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the use by a man of elerieal occupation of a screw-driver above the level of 
tlie shoulder, and in Case 7 the spending of a day cleaning ceilings by a work- 
man accustomed to cleaning windows. Although Rosenthal suggested that 
the underl}dng lesion was a rupture of the intima, and Cadenat postulated 
two factors, firstly an expiratory effort distending the vein, and secondly an 
injury to the venous lining, to Lowenstein belongs the credit for the first 
serious anatomical study. By means of dissections he demonstrated that, in 
certain individuals, in the abducted position of the arm the costocoracoid 
ligament makes a definite indentation in the axillary vein. He therefore 
suggested that this structure is responsible for the trauma to the vein 
when the arm is abducted. His studies also led him to deny that 
pressure from the head of the humerus was of importance, as believed 
by Willan. 

We have endeavoured to throw light on the matter by injecting plaster- 
of-Paris into the axillary veins of post-mortem subjects, the arms of which 
were held fixed in the abducted position. In one instance a shallow groove 
was present in the cast so obtained corresponding to the position of the costo- 
coracoid ligament, while in two other casts a broad deep groove from the 
pressure of the subclavius muscle was seen. In addition, numerous dissec- 
tions showed that a practically constant anatomical feature of the vein at 
the latter level was a competent bicuspid valve, so placed that pressure by 
the subclavius muscle stretched the vein rvall in the long axis of the -s^ab'e. 
The ■\''ah''e cusps are very delicate structures, composed only of a thin sheet 
of fibrous tissue covered on either side with endothelium. We are therefore 
of the opinion that the subclavius muscle is respo 2 isible for the trauma to the 
vein, and suggest that a rupture of this delicate subclavio-axillaiy valve is 
the fundamental pathological lesion. As predisposing factors there are, as 
previously quoted, a distended condition of the rmin due to e.xpiratory effort, 
and the abducted position of the arm. 

Differential Diagnosis. — The history and clinical features are usually so 
typical as to allow of diagnosis at a glance. In doubtful cases, the possibility 
of syphilis and tuberculosis should be considered. A skiagram will show any 
bony abnormality, or an intrathoracic tumour, whilst the thrombosis of the 
subcla-^dan and axillary veins sometimes met with in cardiac failure is easil)' 
distinguished by the general condition of the patient. We have met with one 
case in which the diagnosis of primary axillary thrombosis was wrongly made — 
a man, age 43, in whom the left arm was affected. The condition subsided, 
and he was able to rejoin the army, but eight months later it was discovered 
that he had air aneurysm of the arch of the aorta. Before death the arm 
again became very swollen. 

Prognosis and Treatment.— The prognosis appears to be uniformly good. 
All that is required in the way of treatment is elevation of the arm for two to 
three weeks, followed by massage. Embolism is a theoretical danger, but 
in fact the only case in which this has occurred is one (quoted by Cadenat) 
in which Schepehnann operated and removed the clot. Bazy and Guyot, and 
Jeanneney,!® have also operated upon the vein. Wilson mentions one case 
which was treated by multiple incisions to relieve oedema. It would appear 
that all such drastic active methods are unjustifiable. 
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SUMMARY. 

Detailed notes are given of eight cases of primary thrombosis of the axil- 
lary vein. 

From these a typical history is constructed, and this is compared with 
those of cases previously published. The etiology is discussed, and short 
comments are added upon the differential diagnosis, treatment, and pi'ognosis. 
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THE SIGNIFICANCE OF HEPATITIS IN RELATION TO 
CHOLECYSTITIS: AN EXPERIMENTAL STUDY.* 

By a. L. WILKIE, Montreal. 

In recent discussions on gall-bladder infections the relation of the so-called 
hepatitis to cholecystitis has occupied a great deal of attention. Based on 
Graham’s^ observations, the theory of a primary hepatitis with a secondary 
lymphatic spread of the infection to the gall-bladder claims many supporters. 
The presence of pathological liver changes in conjunction with gall-bladder 
inflammatory disease has long been recognized, and so the question arose, and 
is still a matter of dispute, whether the hepatitis or the cholecystitis is the 
primary lesion. In a previous communication® it was stated that in experi- 
mental animals, where cholecystitis had been produced by direct inoculation 
of bacteria into the wall of the gall-bladder, it was possible to trace the spread 
of infection to the surrounding liver substance. This fact was clearly observed 
by means of exploratory laparotomies from time to time. In order, however, 
to provide more conclusive proof that the gall-bladder is the seat of the primary 
lesion and the liver changes are secondary, the following series of experiments 
was carried out. 


TECHNIQUE OF THE EXPERIMENTS. 

In these experiments rabbits only were employed. The abdomen was 
opened, and the gall-bladder dissected and completely separated from its 
liver-bed, its only connection remaining being the cystic duct and the cystic 
vessels. A small portion of omentum was then interposed between the liver 
and the gall-bladder, and the latter drawn back into position by means of 
suture. In several of the animals the cystic duct was ligated, great care being 
taken not to include the vessels. In this way any lymphatic or blood connec- 
tion that might exist between the gall-bladder and its bed was completely 
severed, and the interposed omentum served as a barrier between the two. 
About three weeks were allowed to elapse before any further procedure was 
adopted, so that all animals might completely recover from the primary opera- 
tion. At the end of four months animals which were used as controls showed 
no ill-effects from this operation, and when killed the gall-bladder showed 
no definite pathological change. The interposed omental tissue remained and 
the neighbouring liver substance was normal (Fig. 193). The microscopic 
study Avas carried out by means of complete transverse sections through the 
gall-bladder and neighbouring liver substance. 

The experiments on the remaining animals, prepared as already state , 


* From the Department of Experimental Surgerj’, University of Edinburgh : Director 

Professor D. P. D. Wilkie. 
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may be classified under two headings ; (Groiij) 1) The production of chole- 
cystitis by intravenous injections of streptococci in those animals where 
the cystic duct had been previously ligated ; (Groicj) 2) The production of 
cholecystitis by intravenous injections of streptococci in the animals in which 
the cystic duct was not occluded. 



Fio. 193. — ^I’ninsverao section of ra’ ’ 
interposed, four inontlis after 


".'or-bed, sliowing omentum 
of gall-bladder walls. 



Fin. 194. -Uicli-|K>Her pilot oeraph of liver .enb-tanoo at the iiinreiu of i 

turn. .Note the «b-om-o of any detinue inllanmuitory change in the hver sub-timce'it^'jr' 
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Group 1.-— In this group it is fairly evident that, since the gall-bladder 
was separated from its liver-bed and the cystic duct tied, organisms could be 
conveyed to the gall-bladder only by means of the blood-stream through the 
cystic artery. The organisms injected were pure cultures of streptococci in 
saline suspension previously isolated from liuman cystic lymph glands drain- 
ing diseased gall-bladders. These streptococci, when injected intravenously 
in small numbers at weekly intervals, have been shown to produce a slow but 
progressive cholecystitis in animals.-® The animals in this group of experi- 
ments received from six to seven intravenous inoculations at weekly intervals, 
and were killed at the end of four months. In all cases a definite chronic 




Fig. 196 .~— Rabbit’s gall-bladder and liver four months after intravenons streptococcal 
injections. Note omentum interposed between gall-bJadder and livor. Slarked chronic 
choiecystitis. (Inset : Calculus composed mainly of cholesterin removed from the interior 
of this gall-bladder.) {Actual size.) 


cholecystitis was observed, characterized by marked thickening of the gall- 
bladder wall, dne to inflammatory fibrous tissue associated with small-celled 
infiltration. In the region of the liver-bed the interposed omentum had fused 
with the gall-bladder wall, making it very difficult to distinguish the line of 
demarcation. The line of demarcation of liver substance, however, was 
quite sharp. The liver substance appeared normal, and no evidences of any 
inflammatory infiltration could be observed (Fig. 194). The liver changes so 
commonly associated with cholecystitis were absent. 
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Fio. IflO. — Cholecystitis produced by means of intravenous inoculation, the gall-bladder 
having been previously separated from the liver-bed. ICotemi ’ ’ ’ ' ''all laj'ers, 

and inflammatory-cclled infiltration. This is well seen in the 



Km, HIT.— Microphotograph of normal piU-blnddor of rabbit, photographed with the 
fame jwwer as J-'ig. IttU for comparison. 
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Group 2. — In the second group of experiments a technique similar to 
that of Group 1 was employed, with the exception that the cystic duct was not 
ligated. After repeated intravenous streptococcal injections, cholecystitis 
developed as before {Fig. 195). Microscopic sections showed an enormous 
increase of inflammatory tissue associated with cellular infiltration in all coats 
{Figs. 196, 198). This is well seen Avhen compared with the rabbit’s normal 
gall-bladder photographed with the same power {Fig. 197). The demarcation 
of liver substance, as before, was clear. No inflammatory infiltration rvas 
observed in spite of the great reaction in the gall-bladder wall itself 
{Fig. 199). 

Finally, as a control, organisms from the same cultures as those used 
above were injected intravenously into rabbits without any previous opera- 
tive procedure. Cholecystitis developed as already recorded, and when a 
period of four months had elapsed transverse sections of the gall-bladder and 
liver-bed were made. The gall-bladders showed typical intramural chronic 



Fig. 198. — High-po^ver photograph of a portion of .Fiff. 19C. 


(productive) changes. The inflammatory reaction, however, was not con- 
fined solely to the gall-bladder wall, but had invaded the surrounding liver 
substance as well {Fig. 200). The line of demarcation between the liver sub- 
stance and the gall-bladder was ill-defined. The liver cells themselves were 
pale and hazy, inflammatory-celled infiltration was present, and an increase 
of fibrous tissue observed in the interlobular areas, especially surrounding 
small bile channels. This picture was a contrast to those of the former groups 
of experiments. 
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Fio. 199. — Section of rabbit's liver at the margin of inte^osed omentum. Note sharp line 
of demarcation of li^-er substance, showing no definite inflammatory reaction. 



I'm. 200.— -Section of rabbit's liver taken at a short di-itanee from the gall-bladder bed. 
This anminl received five neekly intravenous streptococcal inoculations. No previous opera- 
tion had Ikx’II carried out. Note inflammatory proce-ise-, invading liver substance in irregular 
patches. 
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COMMENTARY. 

From these simple observations certain facts may be deduced. Chole- 
cystitis produced in previously normal animals by the intravenous injection 
of streptococci was also seen following the injection of similar organisms into 
animals in which the gall-bladder had previously been separated from its 
liver-bed. Even when the cystic duet in addition was occluded, chronic 
intramural cholecystic changes resulted from intravenous inoculations of 
streptococci. The organism, therefore, must have reached the gall-bladder by 
the cystic artery. Further, in the cases where the gall-bladder was separated 
from the liver, and cholecystitis produced, no hepatitis resulted. In cases 
where the gall-bladder was undisturbed, hepatitis was invariably present. 
Therefore it seems logical to assume that the liver changes produced in the 
latter group were the result of a direct spread of the infection from the prmartj 
gall-bladder lesion. Where lymphatics and blood-vessels, if present, were 
severed, and omentum interposed between the gall-bladder and its liver-bed, 
the routes of spread were cut off and no hepatitis resulted. 

CONCLUSIONS. 

1. There is experimental evidence that the intramural gall-bladder lesion 
in cholecystitis precedes the common liver changes in that disease. 

2. The infecting organism in all probability reaches the gall-bladder Avail 
by Avay of the blood-stream. 

In connection Avith this Avork I Avish to exirress my thanks to Professor 
D. P. D. Wilkie and to the technical staff of the Department of Experimental 
Surgery, UniAmrsity of Edinburg!). 
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GANGUONEUROMATOSIS OF THE AllHENTAHY TRACT. 

By HUGH POATE and IUEITH INGLIS, Sydney. 

CLINICAL REPORT (Hugh Poate). 

Ex-Private B. T., 30 years of age, Avas admitted to hospital in April, 1925, 
complaining of flatulence, fullness and discomfort in the epigastrium, and 
pain behind the right shoulder. The symptoms were most noticeable just 
before meals or when the patient was in a cramped position for long — ^for 
example, AA’hilst riding or driving. There had been some fullness and pain in 
the right side of the abdomen ; the pain Avas Avorse if he AA^as constipated. 
From 1923 oiiAA'ards the boAvels had tended to become sluggish. Symptoms 
had been complained of since 1919, but the dyspepsia had been AA-^orse during 
the nine months immediately preceding the last operation. About tAA^elve 
months prior to this operation there had been some dry retching, but there 
had ncA’^er been an}’" Ammiting or melfena. In 1919 the patient’s Aveight Avas 
11 st. 8 lb., but at the time of his second operation it had fallen to 10 st. 4 lb. 
He AA’as bloAAm up at Messines in June, 1917 ; he sustained no obvious injxu'V, 
but AA'hile in hospital in England it aa’rs noticed that he had a SAA^elling in the 
right loin. An operation aa'rs performed, and it is stated in his record that 
“ a cystic retroperitoneal tumour A\'as remoA'ed from the right loin. The 
kidney AA'as found to be normal 

Physical Examination. — ^This reAi-ealed nothing abnormal except a 
peculiar fullness in the right side of the abdomen. There AA^as no tenderness. 
Opaque-meal examinations AA'ith the X rays shoAA’'ed a constant deformity of 
the duodenal cap, AA’ith a reflex transient incisura near the fundus of the 
stomach. The X-ray diagnosis AA’as chronic duodenal ulcer. No examination 
of the intestinal tract AA’as made. 

Operation (May 7, 1925). — The abdomen aa'rs opened by a right supra- 
umbilical paramedian incision. A chronic ulcer AA’as found on the anterior 
AA’all of the first part of the duodenum, and a large soft mass aa’hs felt in the 
ascending colon. This mass, AA’hich resembled a chronic intussusception 
extending as far as the hepatic flexure of the colon, AA’as composed partly of 
a soft neoplasm inside the boAA’el, and partly of ciecum and ascending colon 
AA’hich AA’ere greatly distended by the groAA’th. The Avhole mass AA’as deliA’ered 
through the incision without any difficulty, and the portion of boAvel 
betAA’een the terminal ileum and proximal part of the transA'erse colon aa’rs 
resected. The ends of the boAA-el AA’ere closed, and a lateral anastomosis 
betAA’een ileum and transA-erse colon AA’as performed. All raAA’ areas AA’ere 
coA’cred AA’ith peritoneum. The duodenal ulcer AA’as then OA-erseAA’n and a 
posterior gastrojejunostomy performed. 

The patient shoAA’ed no sign of shock and made an uninterrupted recovery, 
hen intci’vieAA’ed some eighteen months later he AA-as free from all symptoms 
and shoAA’cd no cA’idence of any abnormal state. 


A’OL. XA’I. — NO. 62. 


15 
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PATHOLOGICAL REPORT (Keith Inglis). 

Macroscopic Examination. — The specimen {Fig. 201) was examined after 
fixation in Kaiserling’s No. 1 solution (10 per cent formalin) and mounting in 
Frost’s (sugar) solution. It consists of the lowest portion {4--5 cm. long) of 
the ileum, the ciecum, the appendix, and the ascending colon, all in one piece. 
The external surface of all portions of the specimen presents no abnormalit^^ 
The Ileum . — Projecting into the lumen of the ileum are two firm nodules ; 
the larger is situated 4 cm. from the ileocaical junction, is approximately 
1 cm. in diameter, and is attached to the wall of the bowel by a flaccid 
pedicle approximately 1 cm. long ; the smaller is situated 3 cm. from the 



Fig. 201, — Specimen removed at operation. 


ileocffical junction, is 0-8 cm. in diameter, and has practically no pedicle. 
Both nodules are coi'^ered by apparently intact mucous membrane. 

The Ccecum and Appendix. — In the ciecum are two irregularly rounded 
tumour masses projecting into the lumen ; the larger is approximately 4 cm. 
in diameter, situated in the fundus inferior to the ileocfecal junction ; the 
smaller is approximately 1-5 cm. in diameter, and is situated at the junction 
of the csecum with the ascending colon. Apart from these two isolated 
tumours, quite two-thirds of the wall of the caicum is diffusely thickened by 
neoplastic tissue. The thickened portion measures approximately 1 cm. from 
serous to mucous surface, whereas the normal portion is onl)'' a few millimetres 
thick. The appendix, ivhich is 10 cm. long and 0-5 cm. in diameter, was not 
examined microscopically. To the naked eye it presents no features of .specia 
significance. 
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The Ascending Colon.~The main giwrth commences 1 cm. above the 
ileocffical junction aiid extends approximately 20 cm. up the ascending colon , 
about nine-tenths of this portion of the bowel is involved in new growth, 
which takes the form of lobulated tumours projecting into the lumen. The 
greater part of the growth is composed of three large masses each measuring 
approximately 10 cm. by 5 cm. and projecting 3 to 4 cm. into the lumen. 
The margins of these masses are overhanging, and the surfaces, though slightly 
irregular, are smooth and covered by apparently intact mucosa. The contour 
of these masses may have been altered during fixation. In addition to these 
three main tumour masses there are some smaller ones which, except for size, 
are almost identical with the larger ones. From an examination of the 



Fig, 202. — ^Illustrates the fibroeellulnr struc- 
ture of -which the greater part of the tumour is 
composed. A small amount of adipose tissue 
is enmeshed in the grou-th. (xlOO.) 



Fig. 203. — Sho-wing abnormal nerve-trunks> 
a form assumed by the growth in places. 
Intermediate stages between those illustrated in 
Fig. 202 and Fig. 203 occur. (x48.) 


specimen it seems likely that, apart from the tumour masses, the ascending 
colon is somewhat larger than normal, but this is uncertain. 

Microscopic Examination.— Both large and small tumours were examined 
microscopically, and the structure is much tlie same in both. The greater 
part of the tumour masses is composed of fibrocellular tissue {Fig. 202) in 
which little resemblance to nerves can be detected. In places the tumour is 
composed mainly of enlarged and abnormal nerve-trunks {Fig. 203), and inter- 
mediate stages between these two extremes are to be seen. Some of the 
abnormal trunks are surrounded by dense fibrous tissue. These fibrous zones 
may be the result of long-standing inflammation, but I think it is more 
probable that they are part of the new growth. 

The tumour masses arc situated within the circular muscle of the bowel 
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in the region of Meissner’s plexus. Though most of the neoplastic tissue is 
external to the muscularis mucosse, growth is also present to a slight extent 



Fig. 204. — Includes a cluster ot ganglion 
cells situated in the substance of a small 
tumour mass ivhich was approximately 
0-6 cm. in diameter. ( x 175.) 



Fig 20G. — Photomicrograph taken from 
the end of a section. It includes a portion 
of an abnormal vessel. The tissue account- 
ing for the increased thickness of the \'essel 
wall is possibly of neoplastic and not in- 
flammatorj' origin. ( x50.) 



Fig. 205. — Showing nerve-cells (mostly 
degenerate) within and without the mus- 
cularis mucosie. The portion of tissue 
included in this illustration was situated on 
the surface of one of the larger tumour 
masses. (x95.) 


,'ithin the muscularis. Ganglion cells 
re evident in large numbers, sometimes 
cattered widely, the individual nerve- 
ells being isolated, at others collected 
ito clusters. The great majority of 
he ganglion cells are degenerate, but 
ere and there they are sufficiently 
,^ell preserved to place their identity 
leyond doubt. The degenerate changes 
11 the nerve-cells may be accounted for 
a part by bad fixation, but in sections 
rom other specimens treated in t le 
ame way as this one, the gang ion 
ells are much more distinct, so tliat 
.robably faulty fixation is not entirely 
o blame for the degeneration ot tlie 
lerve-cells in this tumour. Fig. -0^ 
hows a cluster of nerve-cells m one ot 
;he tumour nodules. Fig. 205 shmys 
lerve-cells (mainly degenerate) witlnn 
ind without the muscularis mucosic. 
Che surface epithelium in the mueous 
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membrane appears fragmentary ; tins may be due partly to the fact that the 
specimen was packed with cotton-wool, but it may be due also to the inflam- 
matory reaction which is very conspicuous in the mucous membrane. A 
striking feature of the inflammatory tissue is the large number of eosinophils 
present. Though most eonspicuous in the mucous membrane, inflammatory 
cells, particularly eosinophils, are fairly numerous in the tumour substance 
proper. 

In a plexiform neuroma of the hand and forearm reported by Bell and 
Inglis^, the walls of some vessels of the part showed thickening of an unusual 
kind ; this was thought to be due to involvement of the nerves of the vessel 
in the pathological process. In the present specimen there are some vessels 
with thickened walls {Fig. 206 ) in which the changes are somewhat unlike 
those of inflammation, and though the appearances are less striking than in 
the case cited, it is possible that the tissue accounting for the increased thick- 
ness of the vessel wall is neoplastic and not inflammatory. The inclusion of 
adipose tissue in the substance of the growth is evident in Figs. 202 and 205 . 

Until recently neurofibromata were regarded as of mesoblastic origin ; 
but, as pointed out by Roman and Arnold^ when reporting a case of ganglio- 
neuroma of the pelvic tissue and orgairs, etc., in a child, recent work suggests 
that they are made up of nerve-fibre cells of Schwann, which are now con- 
sidered to be of epiblastic origin. If these opinions are correct, probably all 
the neoplastic tissue in our specimen is of neurogenic origin. 

All the sections examined were cut from tissue embedded in paraffin ; 
most of them were stained with harmotoxylin and eosin, a few of them by van 
Gieson’s method. 


REFERENCES. 

^ Bell, G., and Ixglis, K., Med. Jour, of Australia, 1925, Oct. 3, 423. 

- Roman, B., and Abnold, D. P., “ A Case of Ganglio-neurotnatosis ”, Bull, of Buffalo 
Gen. JJosp., 1924, July, 88. 



226 THE BEITISH JOURNAL OF SURGERY 


THE SIGNIFICANCE OF THE BLOOD-CHOLESTEROL IN 
GENITO URINARY SURGERY. 

By JAMES MAXWELL, 

PHYSICIAN TO OUT-PATIENTS, HOYAL CHEST HOSPITAL, LONDON. 


The problem of the functional efficiency of the kidneys, and tlie consequent 
ability of any given patient to combat successfully the strain of an operation 
upon the urinary tract, is one which has exercised the mind of surgeon and 
pathologist alike for many years. The apparent clinical condition of the 
patient is not by any means an infallible index of his powers of resistance 
to the additional strain thrown upon his excretory mechanism by a surgical 
operation, and consequently the assistance of the chemical pathologist has 
been invoked in order to supply additional information on this point. 

The estimation of renal function by means of the blood-urea and urea- 
concentration tests affords information of value to the clinician, but now and 
again disaster occurs in spite of laboratory results which would seem to 
to indicate a reasonable margin of safety for operative procedure. The 
latent factor which at times defies both clinical examination and chemical 
tests appears to be a lowered power of resistance on the part of the patient 
to the bacterial infection which is an almost invariable concomitant of opera- 
tions on the lower urinary tract. 

Attempts have therefore been made by many observers to estimate 
beforehand the importance of this factor in each individual case, and particular 
attention has been paid by MacAdam and Shiskin^ to the value of estimations 
of the cholesterol content of the plasma from a prognostic point of view. As 
a result of the investigation of S8 cases of prostatic enlargement they formu- 
lated certain conclusions which may be briefly summarized as follows. 

The cholesterol content of the plasma appears to be a fair measure of the 
degree of resistance to infection possessed by the individual, and such estima- 
tions form a useful guide to the degree of operative risk in cases of urinary 
obstruction. Assuming the lower limit of the plasma-cholesterol in health to 
be 0T30 grm. per cent — a point which will be discussed later — they found 
that, of IS cases yielding a value below this limit, 16 died of pyelonephritis 
while only 2 recovered. Of the 70 cases yielding a cholesterol value above 
0T30 grm. per cent, 11 died, only one of them, however, as a result of an 
ascending urinary infection. It w'as also noted that, in a large proportion of 
the cases in which a low cholesterol value was found, the clinical condition 
did not contra-indicate operation, and such clinical evidence as there was 
depended upon some degree of defect in renal function rather than upon the 
latent sepsis from the effects of wliich the patients ultimately succumbed. 
They considered that the test is of much less value in cases of malignant 
disease, the cholesterol figure being frequently high even when pyelonephritis 

co-exists. . j 

Thus, from these conclusions, it ■would appear that we have now availa e 
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a test which will yield information of great jDrognostic value to the genito- 
urinary surgeon — a test, indeed, which is capable of correctly forecasting 
disaster in cases which clinically appear to be reasonably good operative 
risks. The value of this test therefore promises to be such that any additional 
cases are worthy of record, and the sole object of this paper is to report a 
short series of 26 cases, with a critical survey of a few of the theoretical con- 
siderations underlying the test. The cases here recorded formed part of a 
larger series of renal conditions of all types, the ‘medical’ cases having been 
already reported elsewhere.^ In each case the method of estimation was 
identical with that employed by MacAdam and Shiskin,® so that the results 
should be strictly comparable. 

THE FACTORS WHICH INFLUENCE THE PLASMA-CHOLESTEROL. 

At the time of the publication of the paper quoted above, ^ the normal 
limits for the plasma-cholesterol were thought to be quite clearly defined, and 
numerous references were adduced in support of figures between 0-13 and 0-19 
per cent, with an average lvalue of 0-16 per cent. More recent observations 
by Gardner,^ however, suggest that much ivider limits may be compatible 
with perfect health, figures varying between 0-08 and 0-23 per cent having 
been recorded in normal adults. Thus it can be seen that a result of OTl 
per cent need not now be regai’ded as a finding of definite pathological signi- 
ficance, whereas a short time ago such a result would have been classed under 
the heading of hypocholesterimemia. 

It is verj’- probable that each individual in health has a definite level, 
somewhere between the limits quoted, from which level there is normally but 
little variation. In disease, therefore, it is possible to vary from that level to 
quite a considerable degree before the figure transcends the so-called normal 
limits, and so the less gross abnormalities may jDass unrecognized. Thus, 
in an individual whose plasma-cholesterol is normally in the region of 0T3 
per cent, disease might easily cause a rise to 0-19 per cent, but this figure 
would have to be accepted as within the normal limits, and its proper signifi- 
cance would therefore not be accorded to it. Conversely, we are not strictly 
justified in accepting as normal a plasma-cholesterol, even within the limits 
quoted above, in a patient suffering from any disease, unless we have also a 
record of a previous finding before the onset of the disease. 

In this respect it must be clearly recognized that the interpretation of 
plasma-cholesterol results differs considerably from that of the other common 
chemical examinations of the blood. The blood-urea and blood-sugar ha^"e 
much less variable normal values, and neither is so liable to be affected by a 
multitude of external factors, partly recognized, but still partly unknown,’ as 
is the plasma-cholesterol. 

The following factors, singly or together, may play a part in causing 
changes in the plasma-cholesterol, only such factors being considered here as 
arc likely to be of influence in genito-urinary cases : — 

.-igc.— -There is a well-known tendency for the plasma-cholesterol to be 
raised in association with arteriosclerosis therefore the average normal 
values in the cases under discussion, all of which were over 50 vears of age. 



228 THE BEITISH JOUENAL OE SUEGEEY 


will have a tendency to run at a higher level than would be found in a corres- 
ponding group of younger adults. 

An(emia . — In all conditions associated with a marked degree of anfcmia 
it has been shown by MacAdam and Shiskin* that the plasma-cholesterol is 
diminished, the decrease becoming marked when the red-cell count falls 
below 50 per cent of the normal. This factor must therefore be considered 
in all cases in which severe luematuria has occurred prior to the plasma- 
cholesterol determinations, and low results should be interpreted in conjunc- 
tion with the red-cell count. 

Infection. — In the majority of cases of disease in the lower part of the 
urinary tract the bladder is already infected to some extent ; in the remain- 
ing cases it rapidly becomes so following operation. It is the influence of 
this particular factor which is the subject of the present paper, so that it 
would be well to consider what is already known concerning the reaction of 
the plasma-cholesterol to infections. In most acute infections the plasma- 
cholesterol is found to be low, especially in patients dying of the disease,®' ® 
and these observations are borne out by several cases in this series. On the 
other hand, during recovery and the development of immunity the plasma- 
cholesterol is said to increase,® although the mechanism by which this occurs, 
and its significance, are as yet imperfectly understood. 

Urcemia . — In this condition normal figures are usually found,^ and 
probably, of itself, this factor may be ignored in the interpretation of the 
plasma-cholesterol results. 

Malignant Disease. — The results obtained in cases of malignant disease 
are apt to be confusing. Some authors, e.g., Luden,^ have reported high 
figures in malignant disease. Brunton,® on the other hand, obtained very 
variable results in such cases, and my orvn experience has been similar. It 
must be remembered, also, that frequently the diagnosis of carcinoma in a 
prostate is only made by microscopical examination, so that, as far as inter- 
pretation of results is concerned, all cases of prostatic enlargement should be 
considered together; it is only rarely that one is able entirely to exclude the 
possibility of malignant change in a prostate, solely upon clinical evidence. 

Acute Retention of Urine. — ^This appears at times to be an important 
factor in influencing the behaviour of the plasma-cholesterol, and its influence 
upon the findings will be discussed later. 

SUMMARY OF RESULTS OBTAINED. 

The cases reported here are not strictly confined to cases of prostatic 
enlargement. Pre-operative diagnosis is not infallible, so that it was thought 
preferable to take anj*^ cases of disease in the lower urinary tract and investi- 
gate the state of the blood, correlating the results obtained with the clinica , 
operative, and, when necessarj^ post-mortem findings. The case-incidence 
was as follows : — 

Prostatic enlargement (innocent) • • • • 

Prostatic enlargement (malignant) . - - • ^ 

Papilloma of bladder. . . . • • • • ^ 

Carcinoma of bladder . . • • • ■ ^ 

Stricture with acute retention of urine . • « 


Total 


26 
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In each ease several cholesterol estimations were performed at intervals, 
and the results were then expressed in the form of curves, several of which 
are appended. It was found that, by this method, more could be learned of 
the behaviour of the plasma-cholesterol under different circumstances ; m all 
cases at least one observation ivas made before any operation ivas carried ou . 

Cases baviag a Low Plasma-cholesterol {Table I).— For purposes of com- 
parison with the previously recorded cases, the value of 0-13 per cent is 
accepted as the dividing line, figures below this being regarded as low. As 
has been already pointed out, recent work suggests that this attitude is not 
strictly correct. 


Tabic J . — ^Pbostatic Enlargement (Innocent), with Low 
Plasma-cholesterol. 


no. I 

BLOOD 

CaOLES' 

BLOOD 

UREA 

Operation 

REMARKS 


TEROL 



43 i 
57 i 

Per cent 
009 

Per cent 
0-28 

c 

Post-mortem shoived pyelonephritis 

0-08 

0-064 

C -f P 

Recovered 

69 

0-13 

0-03o 

p 

Pysemia. Died 

87 

0-13 

0-15 

c 

Recovered 

104 

0-13 

0-07 

c 

Recovered 


C = Cystotomy only. C -f- P = Cystotomy with subsequent prostatectomy. 
P = Single-stage prostatectomy. 


Of the 17 cases of innocent enlargement of the prostate, 5 were classed 
in this group. Of these cases, 3 recovered and 2 died, in both of which 



Kio. 207. — Acute retention on October 10: death from pywmia. 


pyelonephritis was found on post-mortem examination. In one of these 
eases, however (No. 43), a severe degi-ee of uraemia was already present before 
the patient came under observation, and death appeared to be more directly 
due to this cause than to the concurrent infection. In the second case (No. 69) 
the patient was suffering from acute retention of urine with an initial plasma- 
cholcstcrol of 0-12 per cent. A single-stage prostatectomy was followed bv 
a rise in the cholesterol to 0-lS per cent four days after operation. Ten days 
VOL. XVI.— NO. 02. 16 
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later the temperature rose suddenly, with rigors and other evidence of pyajmia, 
and from this time the cholesterol rapidly fell until the patient’s death. At 
post-mortem abscesses were found in the kidneys, heart, and other organs. 
The curve obtained from this case is set forth in Fig. 207. For purposes of 
comparison. Case S7, with an initial plasma-cholesterol of 0-12 per cent was 
investigated at intervals for six months, w'ith results always betiveen 0-12 
and 0-15 per cent. He has subsequently undergone the second stage of the 
operation successfully. 

Cases having a Normal Plasma-cholesterol {Table II). — Of the 12 cases 
in this group, 5 were clinically bad operative risks, in spite of the normal 


Table II. — Prostatic Enlargement (Innocent), wuth Normal 
Plasma-cholesterol. 


NO. 

RtOOD 

Choles- 

TEROL 

Blood 

Urea 

OrERATIOX 

Remarks 

46 

Per cent 
0-145 

Per cent 
0*034 

Nil 

Clinically unfit for operation 

50 

0-15 

0-04 

p 

Good recovery 

63 

0-20 

0-08 

p 1 

Septica;mia. Death 

73 

0-16 

0-06 

C -h P 

Good recovery 

81 

0-15 

003 

C 

Death following pyelonephritis 

88 

0-20 

0-03 

Nil 

Clinically unfit for operation 

89 

0-13 

005 

Nil 

Clinically unfit for operation 

119 

0-17 

0-03 

P 

Good recovery 

120 

0-19 

0-04 

C -f P 

Good recoverv 

154 

0-19 

i 0-09 

Catheter 

Died in uncniia 

155 

013 

0-21 

Catheter 

Discharged unfit for operation 

159 

0-13 

004 

C -f P 

Good recovery 


C = Cystotomy only. C -f- P = Cystotomy with subsequent prostatectomy. 
P = Single-stage prostatectomy. 



Fig. 208. — Innocent enlargement of the prostate : good recovery. 

cholesterol figures, and no operation was undertaken ; one of these cases 
(No. 154) died in uraemia very soon after admission to hospital. Of t le 
remaining 7 cases, 5 recovered following operation and 2 developed septic 
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complications and died. Tims, out of 12 cases, all showing a normal initial 
cholesterol figure, only 5 progressed safely through operation to recovery. 

Two charts are shown from among the cases which recovered following 
operation. In the first case {Fig. 20S) the two-stage operation was per- 



Fio. 209. — Innocent enlargement of the prostate : good recover}'. 


formed. The cliolesterol fell following operation, and the second stage was 
carried out when the plasma-cholesterol was 0-11 per cent. Nevertheless the 
patient made a perfect recovery. The second case {Fig. 209) illustrates the 



Fig. 210. — ^Innoccnt enlargement of the prostate: septic.amna, death. 


changes wliich occurred following upon the one-stage operation, a perfect 
recovery again ensuing in this case. In the other eases which recovered 
similar curves were found. By way of contrast to the curves alreadv 
described, is the chart shown in Fig. 210. The patient was a healthy man. 
age 02, in whom all the tests were favourable, and whose plasma-cholesterol 
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before operation was between 0-18 and 0-20 per cent. Three days after opera- 
tion he developed a wound infection, rapidly followed by streptococcal septi- 
cosmia, and died on the fourteenth day after operation. The steady and 
rapid drop in the cholesterol content of the plasma is very striking. In the 
other case which terminated fatally as a result of pyelonephritis, the choles- 
terol fell from 0-15 to 0-09 per cent within sixteen days after operation, the 
type of infection being somewhat less acute than in the preceding case. 

Carcinoma of the Prostate (Table III). — Only two cases of this nature 
were examined, the initial cholesterol findings being 0T7 and 0-12 per cent 


Table III . — Prostatic Eniargement (Malignant). 


No. 

BI.OOD 

CHOLES- 

TEROL 

Blood 

Urea 

1 

OPERATION 

Eejiakks 

163 

Per cent 
0-17 ! 

1 Per cent 

1 005 1 

C -f P 

1 

Good recovery 

174 

012 

I 0-04 

I c 

Recovered 


C = Cystotomy only. C -f P = Cystotomy with subsequent prostatectomy. 


respectively. Both recovered uneventfully after the operative measures 
indicated in the table. 

Bladder Conditions (Table IV)- — In three cases of carcinoma of the 
bladder, the findings set out in Table IV were very uniform, and the operation 



Fig. 211. — Carcinoma of bladder*, death in nricmia. 


of suprapubic cystotomy was performed in each. In the first pelvic peri- 
tonitis set in with fatal result, the cholesterol falling as in the other septic 
cases. In the second death occurred as the result of ura:mia, the findings 
being reproduced in the chart (Fig. 211) ; it will be seen that the cholestero 
remained very nearly constant. In the third case improvement resulted 
from the operation, although the growth itself proi'ed to be inoperable. 
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In a case of papilloma of the bladder the patient had previously bled 
profusely, exhibiting a severe degree of ana;mia on coining under observation. 
The plasma-cholesterol was 0-16 per cent, but the patient succumbed to 
pneumonia a few days after suprapubic cystotomy. 


Table IV. — ^Bladder Conditions. 


KO. 

COSDITIOS 

Blood 

OSOLCS- ' 
TEROL 

Blood 

AJaEA 

: Result 

Remarks 

21 

Carcinoma 

Per ceat 
0-12 

Per cent 
003 

Died 

Peh’ic peritonitis 

59 


012 

0-14 

Died 

Uraemia 

61 


013 

003 

ImproA'ed 

Cystotomj’^ only 

10 

Papilloma 

0-lG 

007 

Died 

SeA’ere anosmia. Pneumonia 


Acute Retention of Urine due to Urethral Stricture {Table V). — Three 
cases were investigated. In the first two Ioav figures were found, and in each 
there Avas a rapid rise in the plasma-cholesterol folloiving relief of the obstruc- 
tion. In the third case the blood-urea ivas already 0-25 per cent, and the 
plasma-cholesterol 0T35 per cent on first investigation. Suprapubic cysto- 
tomy was performed, but the blood-urea continued to rise while the 


Table V. — Stricture avith Acute Retention, 


NO. 

Blood 

CUOLES- 

ILROI. 

Blood 

Urea 

Result 1 

Remarks 

34 

Per cent 
0*09 

Per cent 1 
0-095 i 

RecoA'cred 


07 

0-08 

O-OG 

RecoA'ered 


97 

0-135 

0-25 

Died 

UlceratiA’c pyelitis and urxmia 


cholesterol fell to 0-09 per cent within tivo days. Post-mortem examination 
shoAved a marked degx-ee of ulceratiAm pyelitis, although this could not be 
regarded as the sole cause of death. 

In addition to these cases, three of the patients AA’ith prostatic enlarge- 
ment suffered from acute retention of urine on admission to hos 2 ntal. In 
each case the initial finding aa'Us 0-12 to 0-13 per cent, Operath-e relief of 
the obstruction aa’rs folloAved AAathin a fcAA' days by a rise in the plasma- 
cholesterol of betAA-een 0-03 and 0-07 per cent. This point is illustrated in 
Fig. 207, to AA’liich 25rcA’ious reference has been made. 

CONCLUSIONS. 

It Avill be seen, therefore, that the results obtained in this short scries 
of cases do not hear out the claims made by :\Iac.\dam and Shiskin as to the 
imjiortance of the 2jlasma-cholcsterol from a prognostic point of vicAA'. 

Tiic chief difiicultics in the interpretation of the results appear to be the 
very Avidc range of variation Avhich may be met Avitli in normal people, and 







234 THE BRITISH JOURNAL OF SURGERY 


the consequent impossibility of gauging the level in health for any given case. 
Of the other factors, acute retention of urine appears to have considerably 
more effect in lowering the plasma-cholesterol than is at present realized, so 
that deductions should not be drawn from results obtained only previous to 
the relief of the obstruction. 

The impression gained from doing the actual investigations was that 
clinical observation, combined with blood-urea and urea-concentration obser- 
vations, yielded in most cases a reasonably accurate forecast of future events. 
On several occasions a low plasma-cholesterol suggested a bad prognosis 
which did not materialize, whereas other patients with a normal eholesterol 
figure but clinically bad operative risks were either refused operation on 
clinical grounds alone or died shortly thereafter as a result of some compli- 
cating infection. 

It would seem that so many factors are concerned in regulating the 
cholesterol content of the blood-plasma that it is impossible, in the present 
rudimentary state of our knowledge, to achieve an accurate summing up, 
with consequent enlightenment, from the consideration of a single figure 
obtained from any individual case. What is really needed is, first, a more 
intensive study of the normal figures obtained in healthy persons ; secondly, 
more full investigation of the factors causing changes in the plasma-choles- 
terol ; and lastly, a closer study of cholesterol findings and of cholesterol 
curves in different pathological states. It would be unjust to refuse operative 
assistance to any patient suffering from the effects of urinary obstruction 
merely because on one occasion previous to the proposed operation a low 
plasma-cholesterol figure had been reported. In my experience such results 
are extremely apt to be equivocal, and their interpretation is exceedingly 
open to fallacy. 

The investigations described were performed in the laboratories of the 
Medical Professorial Unit during my tenure of the Baly Research Scholarship. 
I am indebted to the Surgeons to the Hospital for permission to investigate 
their cases, and to Professor F. R. Fraser for much helpful advice and 
criticism. 
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THE ANATOMY OF CERVICAL RIB; WITH A 
REPORT OF A CASE. 

By E. W. riches, 

SHRGIGAIi REGISTRAR TO THE MIDDLESEX HOSPITAL, LOXDOX, 

It is generally aeeeptecl that there are two main types of cervieal rib : the 
eomplete, where the rib is entirely bony and articulates with the first dorsal 
rib or with the sternum ; and the incomxrlete, where the additional rib is 
short and is prolonged forwards by means of a fibrous cord. Wood-Jones^ 



Fio. Skingrnm .showing bilaternl cervical rib. 


states : “ Beyond the tip of the bony cervical rib ... a ligamentous struc- 
ture generally connects tlie rudimentary rib eitlier to the first rib or to the 
sternum Sargent- lias carefully observed the non-ossified iiortion of the 
rib in twenty-two cases, and comes to the conclusion that it is a dense fibrous 
cord embedded in muscle, attached above to the rudimentary bone, whilst 
below it is most commonly attached to the first dorsal rib behind the sulcus 
subclavia;. He has also observed that the band is tightened by inspiration 
and also by traction upon the arm. and has demonstrated this fact several 
times by completely detaching the cervical rib from its vertebral and noting 
that it is pulled away from its former level when an inspiration occurs. 
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The case now described appears worthy of record in that the ‘ fibrous 
cord consisted entirely of a musele with a tendinous origin and a fleshy 
insertion. 

History.— The patient was a girl of 21, a seamstress by occupation. 
In May, 1926, she was admitted to the Middlesex Hospital under the care 
of Dr. Voelcker, suffering from moderately severe Graves’ disease. After 
two months of medical treatment, including radium, she was transferred 
to a surgical ward. In August Mr. A. E. Webb-Johnson ligatured the 
superior thyroid artery on each side, and' one month later he removed the 
right lobe of the thyroid gland. These operations were highly successful, and 
in September she returned home much improved. 

About a month later she noticed that she was losing the use of her right 



Fig. 213. — Microscopic section from the right side showing bundles of striated muscle. 


thumb, and then her right hand became weaker. She also had tinglings along 
the ulnar border of her right hand and forearm. On attending the out- 
patient department in, December she was found to have wasting of the muscles 
of the right thenar eminence, and of the interossei, and about 50 per cent loss 
of power of the right hand. There was slight hypo-iesthesia on the ulnar 
border of the wrist and hand. These signs were thought to indicate the 
presence of a cervical rib, and an X-ray examination showed that there ivas 
a short cervical rib on the right side, and also a similar condition on the left 
side (Fig. 212). In March, 1927, she was re-admitted to hosi>ital under the 
care of Mr. Webb-Johnson. 

Despite the considerable ivasting and loss of power all the muscles ol 
the right hand were found to respond to faradism. 
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Operation.— On March 11, 192T, Mr. Webb-Johnson removed the 
cervical rib on the right side. An incision was made just above and parallel 
to the clavicle, reaching from the sternoniastoid to the trapezius ; when the 
brachial plexus was retracted downwards ‘ a firm fibrous band ’ was found 
running downwards from the tip of the rib ; this was divided, and the I'ib 
cut off close to its neck Avith bone forceps. 

The fibrous tissue ivas sectioned in the Bland-Sutton Institute of Patho- 
logj’’ as a routine measure, and on microscopic examination Avas found to 
consist of bundles of striated muscle fibres {Fig. 213). 

This operation Avas aa'cII borne bj’’ the patient ; the Avound healed by- 
first intention, and considerable reeoA'eiy of poAver in the hand Avas soon 
manifest. 



It became evident that pressure symptoms AA-ere increasing on the left 
side ; loss of poAA-er AA-as jirogrcssiA'c. there AA-as some Avasting, and parassthesia 
along the ulnar border. It AA-as therefore decided to remoA-e the left rib also, 
and on April 27 this AA-as done by Mr. Wcbb-Jolmson. 

A similar incision aa us made aboA-e the left clavicle : the brachial plexus 
AA-as retracted doAA-nAvards and the cerA'ical rib exposed. It appeared to 
point doAviiAA-ards. and from its tip sprang a strong fibrous band ; this Avas 
traced doAvn and found to end in a muscle belly AA-hich Avas inserted into the 
lirst dorsal rib. The muscle Avas divided as Ioaa- as possible, and the tip of 
the cervical rib removed Avith bone forceps. Fig. 211 shoAvs the condition 
after operation. 

The jiaticnt Avas discharged from hospit.al on May 23. Init continued to 
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have massage. The power of the hands returned, and she resumed work in 
Oetober. When seen in April, 1928, about a year after the operations, she had 

very good power in both hands, but the wast- 
ing remained unehanged. Her only complaint 
was of susceptibility to cold, and of some 
diminution of power in her hands when they 
were cold. 

Description of the Specimen. — The speci- 
men removed {Fig. 215) shows the extremity of 
the cervical rib, which has been cut in section. 
Springing from the tip is a tendinous hand 
which runs down for about an inch and then 
gradually broadens into a fleshy muscular belly. 
About three-quarters of an inch of this is 
shown, and its width at the lower end is about 
half an inch. The tendinous fibres are contin- 
ued on the anterior surface of the muscle, most 
of the fleshy fibres arising posteriorly. There 
are two other small muscular slips connected 
with the posterior surface of the cervical rib. 

DISCUSSION. 

It would appear that this muscle is of the nature of a scalene, or rather 
an intercostal, the representative of a scalene in the thorax. It arises from 
a true costal element, and so cannot be regarded as the scalenus pleuralis 
(Sibson), which arises when present from the transverse process of the 7th 
cervical vertebra, and not from the anterior tubercle or costal element. 

Professor Yeates, who has seen the specimen, is of the opinion that it is 
to be looked on as an external intercostal muscle. 

It would seem probable that the nerve-pressure symptoms were in part 
due to the respiratory contraction of this muscle rather than to simple 
pressure of a fibrous cord. 

I am indebted to Mr. Webb-Johnson for permission to publish the 
case, and to Professor McIntosh, Director of the Bland-Sutton Institute of 
Pathology, for permission to use the specimen and microphotograph. 



Fig. 215. — Specimen showing; 
A. Tip of cervical rib ; B, Tendin- 
ous band ; C, Muscular belly. 
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THE TECHNIQUE AND RESULTS OF PARTIAL GASTRECTOMY 
FOR CHRONIC GASTRIC ULCER.* 

By JOHN MOBLEY, 

HOXOBARY ASSISTAi^T STJRGEO^h TO THE iLAT^CHESTBR ROYAL INFIRMARY. 

WITH A NOTE ON GASTRIC ANALYSIS FOLLOWING PARTIAL 

GASTRECTOMY. 

By jMORBELL ROBERTS, 

DIRECTOR OF THE CElXICAr, RESEARCH LABORATORY OF THE MANCHESTER ROYAL INFIRMARY. 

Many discussions on partial gastrectomy have been held in the past few years, 
and it is a fair criticism of most of them to say that the interest of surgeons has 
centred chiefly on questions of operative technique and immediate operative 
mortality, while too little attention has been paid to the more remote effects 
of gastrectomy upon the patients’ general health. The impetus towards the 
vogue of partial gastrectomy for simple ulcer of the stomach was undoubtedly 
provided by extravagant statements as to the frequency with which cancer 
supervened on simple gastric rilcer. Many surgeons conceived it their duty 
to perform extensive resection of the stomach for chronic ulcers that they 
believed to he i^recancerous lesions. Others of us, while unwilling to accept 
pathological views of the relation of ulcer and cancer that seemed to be in 
direct conflict with our clinical expei’ience,^ yet were so impressed by the 
smooth and easy convalescence from a Polya gastrectomy, the immediate 
relief from pain, and the rapid gain in weight that often follows, that we were 
inclined to regard it as the operation of choice, and the stomach as an organ 
that could be sacrificed without serious inconvenience to onr jjatients. For 
one must insist at the outset that a Polya gastrectomy does as a rule abolisli 
gastric digestion completely. The food, with such little gastric juice as 
continues to he secreted, drops straiglit througli into the jejunum without 
even a transient hold-up in the stomach, and all that the gastric tube with- 
draws is a little alkaline and bilious jejunal content. 

My purpose in the remai-ks that follow is, in the first place, to plead for 
a more critical attitude towards the Polya operation as applied to simple 
\dcer. I have for some years been impressed by the fact that a certain pro- 
portion of patients after a Polya gastrectomy, thougli relieved of their old 
pain and vomiting, and perhaps expressing themselves as satisfied with the 
result, yet showed a marked tendency to anaiinia. This tendency was most 
noticeable in those who were auicmic at the time of operation as a result of 
repeated pre-operative hicmatemeses. Such cases seemed to be under some 


• The opening paper of a discussion on partial gastrccloinv bv the Manchester Sunn’cal 
Society, on March 20, 102S. ' ‘ ' 
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handicap that prevented them from regenerating blood as they ought, and 
in spite of medical treatment they continued to present a lemon-yellow 
colour and some shortness of breath on exertion. 

Hartman- in 1921 reported a case in which a total gastrectomy by 
W. J. Mayo for cancer was followed twelve months later by an antemia in which 
the blood picture was typical of pernicious anaemia, Hartman also referred 
to a case reported by Moynihan in 1911, where a man died of anaemia without 
recurrence of growth, three years and eight months after a total gastrectomy 
for cancer. He suggests that, had a blood examination been made, this 
anaemia might have been found to be pernicious. Hurst® in 1924 reported a 
private communication to him by J. R. Bell of three other cases of Addison’s 
an®mia following total gastrectomy for cancer in Vienna. Perhaps of equal 
significance is a case reported by Conybeare'* in wdiieh pernicious antemia 
followed a gastro-eirterostomy for gastric ulcer, and Hurst (loc. cit.) mentions 
a similar instance in the practice of Sir William Willcox. These cases, though 
undoubtedly rai'e, are yet numerous enough to suggest a very definite signi- 
ficance. It has long been recognized that achlorhydria is a constant feature 
of pernicious ansemia. Hurst believes that achlorhydria is not only a concomi- 
tant, but an essential predisposing cause, of pernicious anasmia. He quotes 
Faber, who found three cases of complete achylia with normal blood. Ten, 
seven, and three years later they developed typical Addison’s anremia. 
Numerous similar instances have since been reported, and it is well recognized 
that pernicious anaemia is sometimes pi-eceded by an anaemia of the 
‘secondary’ type. It -would appear that the achlorhydria -which predisposes 
to pernicious anaemia may be caused by any condition in which such acid as 
is secreted is at once completely neutralized. In tlie Polya gastrectomy, 
particularly -^vhen it is performed for cancer or for gastric ulcer, the achlor- 
hydria is as a rule complete. 

The role of the gastric juice in warding off pernicious anaemia or, con- 
versely, the manner in which achlorhydria predisposes to that disease, ha 
engaged the attention of various investigators. Knott® found that in over 
90 per cent of cases showing a normal quantity of free hydrochloric acid in 
the gastric juice, the duodenal contents were sterile. Ml>ere achlorliydria 
was present, on the other hand, the duodenal contents \vere ahvays teeming 
-avith organisms which had a tendency to be fmcal in type. Knott believes 
that under normal conditions -waves of acidity keep down these frecal organisms, 
preventing their growth in the upper reaches of the small intestine. His work 
is in full accord with the conception that the hremolysis of pernicious annsmia 
is due to bacterial toxins produced in the intestinal tract. 

One or t-wo points in gastric physiology must be referred to by %vay of 
introduction to the subject of gastrectomy. The teaching of Edkins, that 
the mucosa of the pyloric antrum alone forms the specific hormone or gastrin 
wdiich stimulates the flow of gastric juice from the upper portion of the stomach, 
has not been confirmed by later investigators. Tomaschewskjq® for example, 
found that gastrin is distributed uniformly throughout the gastric mucosa. 
Steinberg, Brougher, and Vidgoff^ found that when the fundus was separated 
from the antrum in dogs and various substances were introduced into the 
fundus, the fundus glands gave a highly acid gastric juice. 



GASTRECTOMY FOR GASTRIC ULCER 241 

It is most important in onr discussion to visualize the exact distribution 
of the acid-secreting glands in the human stomach. The distribution of the 
oxyntic cells in the human stomach has been worked out by Miyagawa.® 
He found that the pyloric glands, containing very 
few oxjmtic cells, extend three-tenths of the distance 
from the pylorus to the cardia, and are of the same 
extent on the anterior and posterior walls. After a 
transitional area 1 cm. wide, there comes the large 
area of the unfortunately named ‘fundus glands’, rich 
in oxyntic cells {Fig. 216). The important point is 
that the oxjmtic cells are massed chiefly in the body 
and central region of the stomach, and are scanty both 
in the fundus proper and in the pyloric regions. 

We have, however, to consider a problem that is 
both wider and more complicated than the effect of 
gastrectomy on the gastric secretion. In doing these 
operations we have for some years been performing- 
physiological experiments of a very impoi-tant kind Fig. 2 ig.— D istribution 
upon our patients, and it is only right that we should [jifyagawa”) py^io^’ 
be at some pains to assess their results. In other r. Fundal (oxyntic). 
words, we should try to estimate as precisely as 

possible the effects on our patients of the operation of partial gastrectom3\ 
Before approaching that part of the paper, however, I must say something 
about the technique. 

THE TECHNIQUE OF PARTIAL GASTRECTOMY. 

On the technique of the Polj^a gastrectomy I do not intend to dwell. It 
has become thoroughlj'- standardized, and most surgeons will agree that the 
precolic modification is the simpler and more satisfactorj’- form of this opera- 
tion. On various grounds, some of Tidiich I have already mentioned, I believe 
that where simple ulcer of the stomach is concerned we have available a 
sounder and more physiological form of partial gastrectomj’- in the modification 
of the Billroth I operation introduced some j-ears ago by Schoemaker, of 
the Hague.® Mj*- earlier Schoemaker operations were performed with the 
cnishing clamp introduced bj^ Schoemaker. and I was soon impressed 
by the difficulty that I experienced, in all but very low ulcers, in applving 
this clamp sufficientty high up. Schoemaker’s clamp is a somewhat clumsj^ 
instrument, and its mode of application across the stomach from the greater 
curvature is b\' iro means eas^^ Souttar’s modification^® is undoubtedty an 
improvement on Schoemaker’s clamp, but shares the disadvantage that it 
must be applied from the greater curvature. It seemed to me that a crushing 
clamp was needed which could be applied from the upper border or lesser 
curvature of the stomach, and I invoked the mechanical ingenuity of Dr. 
K. B. Pinson, Ansesthetist to the INIanchester Royal Infirmarj% to design such 
an instrument'^ {Fig. 217). 

The operation is begun bj' di\’iding the lesser omentum above the pylorus, 
and the gastrocolic ligament from below the first part of the duodenum to a 
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point as far to the left along the greater curvature of the stomaeli as is expe- 
dient. Two small Schoemaker’s colectomy forceps are then applied side bv 
side to the duodenum immediately beyond the pylorus. The duodenum is 
divided by cutting with a scalpel between these, and both forceps are pro- 
tected by swabs. The stomach is now turned over to the left, and the lesser 
omentum with the coronary or left gastric vessels is divided and tlie vessels 
are tied. Another Schoemaker’s colectomy forceps is applied to the stomach 
at right angles to the greater curvature at the point selected for end-to-end 
union with the duodenum. The large crush- 
ing clamp is now applied from the upper 
margin of the stomach so that it grips the 
stomach well above the ulcer, while the tiji 
of its blades make contact with the tip of 
the small Schoemaker forceps {Fig. 217). 

An ordinary curved gastro - enterostomy 
clamp is applied distally to these clamps 
to prevent escape of contents, 
and the stomach is divided hy 
cutting with a scalpel close to i 

the sides of the crushing clamp 
and of the small colon forceps. 





i A' .i 


Fig. 217. — llethod of applying the author’s crushing clamp. The duodenum has been 
divided between clamps, and the crushing clamp and a Schoemaker’s colectom.v forceps are 
applied to the stomach. 

The inner blade of the crushing claniiD is now detached. A crushed frill of 
stomach wall is left projecting from the grip of the outer blade, and 
sutured with continuous fine catgut on a curved intestinal needle {Ftg. 21< ). 
The outer blade is next removed, and a second invaginating catgut .sutuie 
completes the closure of what is to be the new lower portion of the lesser 
curvature (Figs. 219, 220). The two colectomy forceps, one on the stomac i 
and one on the duodenum, are now easily approximated, and end-to-enc union 
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wLtli catgut is completed. I first insert a continuous catgut stitch for the 
posterior portion of the seromuscular layer {Fig. 221), beginning at the upper 



Fig. 218 . — One blade of the crusliing clnmp has been removed, and the continuous 
h.Tmostatic suture along the new lesser curvature is being inserted. 

margin with a curved needle, and entering the needle parallel to the blades of 
the forceps. The suture is knotted at the lower margin and laid aside. Two 



Fig. 219. — ^Application of the invaginating seromuscular suture along tlie lesser 

curvature. 

curved gastro-enterostomy clamps arc applied, one to the new pre-pvloric 
portion of the stomach and one to the duodenum, and the trvo Schoemaker 
colectomy forceps arc removed. A circular continuous stitch of catgut is now 
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inserted for the through-and-through layer {Figs. 222, 223). The sero- 
muscular stitch is then picked up and its anterior lialf is completed (Fig. 224). 

One or two points in this operation require emphasis. The crushing 
clamp must not be apjrlied too obliquety, or a long and narrow tubular pre- 
pyloric portion of the newly constituted stomach will result, and this is apt to 



Fig. 220. — The new lesser curvature on com 
pletion of the suture : viewed from behind. 



Fig. 221. — End-to-end union of stomach 
and duodenum : commencement of pos- 
terior row of seromuscular suture. 



Fig. 222. — End-to-end union of stomach and 
duodenum : commencement of continuous htemo- 
static suture. For the sake of clearness tlio 
posterior half of the seromuscular suture is not 
shown. 


give rise to post-operative vomiting for the first few days. There is no need 
to fall into this danger, for in cases where the ulcer is high up, a point on the 
o-reater curvature w^ell to the left can be selected for the line of union with the 
duodenum. Owing to the length of the greater curvature and tlm ease with 
which it rotates tou'ards the duodenum, there is never the least difiiculty Irom 
tension at the site of end-to-end union. The gastroduodenal anastomosis 
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must be carried out with neat and accurate sutures, or some stenosis of 
the new ‘pylorus’ may result. It should always he possible for the operator’s 
finger and thumb to meet with ease through the new ‘pylorus’, when testing 
its size by invaginating the walls at the conclusion of the operation. It need 
hardly be added that the greatest care must be exercised in suturing the 
classical ‘dangerous angle’ at the upper margin of the anastomosis. 



Pig. 223. — End-to-end union of stomach Fig. 224. — The operation completed, showing 
and duodenum : hiomostatie suture is shown normal form of the stomach, 

nearing completion. For the sake of clearness • ■ 

the uncompleted seromuscular suture is not 
shown. 

COMPARATIVE RESULTS OF OPERATION. 

I will now compare the results of this Schoemaker operation with those 
of the more fashionable Polya gastrectomy as far as my own experience is 
concerned. In doing so I must compare not only the immediate operative 
mortality but the post-operative condition of the patients. 

Operative Mortality. — It is convenient to classify the Polya and the 
Schoemaker operations into groups according to the conditions for which the 
operations were performed, vuz., gastric idcer and gastrojejunal ulcer. Gastrec- 
tomy for cancer is not considered in this communication, and I have not per- 
formed these operations for uncomplicated duodenal ulcer. 

Polya gastrectomy for gastric ulcer, 47 cases — 3 died, mortality 6-4 per cent. 

,, ,, gastrojejunal ulcer, 5 cases — 0 died. 

Schoemaker ,, gastric ulcer, 68 cases — 2 died, mortality 2'9 per cent. 

Of the three fatal cases of Polj'a gastrectomj^ two earty cases died from 
leakage at the invaginated end of the duodenum, and one from post-operative 
bronchopneumonia. Of the two fatal cases of Schoemaker gastrectomy, one 
died of acute pneumonia, and one, a man of ver}' poor ph 5 'sique, died a 
few hours after operation of pulmonar}- cedema. In both cases post-mortem 
examinations were made, and there was no sign of leakage. 
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Remote Results of Gastrectomy for Gastric Ulcer.— If a case of Polva 
gastrectomy is examined radiograpliically, the barium meal is seen to drmi 
straight through into tlie jejunum with iwactically no retention in tlie stomach 
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Fio. 226. — Stomach before operation, showing 
ulcer. 


Fto. 22G. — Same case as Fig. 225 after 
operation. 


The stump of stomach that is left, unless the gastrectomy has been very limited 
in extent, acts merely as a prolongation of the oesojihagus. 

An X-ray examination, some considerable time after operation, has been 

carried out in a large proportion of 


the Schoemaker gastrectomy patients, 
and the illustrations gii'-en are typical 
of the appearance found. In these 
cases we find from the X-ray exam- 
ination that the food passes through 
the stomach very much more slowly 
than after the Polya operation, though 
emirtydng is nearly always more rapid 
than in the case of the normal stomach. 
It is remarkable in many cases to 
observe how closely the picture re- 
sembles that of the normal stomach. 
A comparison of films taken before 
and after operation will illustrate this 
point (Fig.i. 225, 226). In some cases 
the appearance of a normal duodenal 
cap is reproduced {Fig. 227). 

In attempting to assess the more 
remote effects of both operations, I was impressed by the need of something 
more precise and objective than a mere questionnaire about jjain, appetite, 
and weight, and it seemed to me that an e.xamination .of the blood on the 



Fig. 227. — Stomach after operation, showing 
normal form of stomach and duodenal cap. 
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one hand, and a fractional test-meal on the other, might be carried out with 
advantage in as many patients as possible. This woi’k has been veiy kindly 
done by Dr. W. M. Roberts, the Director of the Clinical Research Laboratory 
of the Manchester Royal Infirmary, and he will describe the results of his 
gastric analyses below. 

Clinical Results. — The method of assessing the clinical results has been 
to send out a list of three definite questions to the patients. These w-ere : 
(!) Has there been any return of pain or vomiting since the operation ? (2) 

What is the state of your appetite ? (3) How does your Aveight compare AA'ith 

before operation? In addition to this, as many patients as possible have 
been interviewed irersonally. Of those Avho attended. Dr. Roberts has exam- 
ined the blood in both the Polya and the Schoemaker group, and has performed 
fractional gastric analysis in the Schoemaker group only. It Avas found a 
Avaste of time to do this in the Polj'^a cases, as only a little bile could be 
AvithdraAA’n. 


Tabic I. — CoiiPAUisox of Polavv ^vnd Schoesiaker Gastrectomy Resuets, 
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.... . ... 

Schoemaker GASTREcrojir for gastric ulcer 

Cases 

Blood 

examined 

Annsmia 

Results 

Cases 

Blood 

c.xamined 

Anemia 

Results 

24 

14 

7 

\ 

Good 

37 

18 

2 

Good 

5 

4 

2 

Fair 

5 

3 

2 

Fair 

4 

3 

3 

Poor 

0 

0 

0 

Poor 

4* 



Died since dis- 
charge 

3 



Died since dis- 
charge 

7t 

— 

— 

Untraced 

8 

— 

— 

Untraced 

3 



— 

Died 

2 

— 

— 

Died 

0 

— 

— 

Too recent 

13 

— 

— 

Too recent 

47 

21 

12 


68 

1 

21 

4 



• 1 cUaically aiiremic up to death two years after operation. 
1 clinically very anicuiic three years after operation. 


An arbitraiy standai’d of AA’hat constitutes ‘anasmia’ had to be adopted, 
and Dr. Robei’ts has taken a red corpuscle count of beloAV 4,500,000, or a 
hiemoglobin percentage beloAV 60 per cent, as the criterion of ‘anamiia’. All 
the blood-counts haA’^e been performed by Dr. Roberts, and the same standard 
of anaemia has, of course, been applied to both tlie Polya and the Schoemaker 
groups. 

In summarizing the clinical results I haA’e classified the cases into three 
classes: ‘good’, ‘fair’, and ‘poor’. No eases operated on during the last six 
months have been taken into account. Jlost of the Polya gastrectomies AA’cre 
]Acrfonncd at an earlier date than the Schoemaker operations, and all but 
three of the Polya group Avere operated on more than four and less than 
eight years ago. I began to employ the Schoemaker opei'ation in 1922, and 
have used it Avith increasing frequency since that year. 

In the Polya cases, of tliose tx-aced avc have : good 24, fair 5, and 
poor 4. Fourteen of the ‘good’ groiqx had their blood examined, and of these 
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Table //.—DETAILS OF 21 POLYA GASTRECTOMY CASES WITH Bl 


Patiekt 

Date of 
Operation 

AGE 

Sex 

An.emia at ■ 
ORERATIOn 

Pain* on Vomiting 

(1) B. McB. 

26/8/20 

32 

W 

None 

None 

(2) M. G. 

4/12/25 

45 

F 

None 

None 

(3) J. E. 

18/2/27 

52 

fli 

+ + 

None 

(4) M. IV. 

2/8/23 

35 

F 

None 

A little pain after food unless 
restricted diet 

(5) F. C. 

2/9/20 

41 

F 

None 

None 

(6) N. B. 

8/8/23 

44 

F 

None 

None. Occasional wind 

(7) L. C. 

16/4/24 

63 

F 

+ + 

Some pain and vomiting at intcrv 

(8) M. H. 

28/4/20 

51 

F 

Not noted 

None. Feels quite well 

(9) J. S. 

28/4/23 

34 

M 

None 

No 

(10) J. S. 

26/8/22 

31 

BI 

+ 

None 

(11) S. E. 

4/1/23 

52 

H 

None 

No 

(12) A. C. 

18/5/22 

48 

■■ 

None 

None 

(13) J. 

29/10/21 

39 

F 

None 

Slight pain after food. Occasio 
vomiting 

(14) R. W. 

1/6/20 

34 

M 

Not noted 

None 

(15) J. C. 

29/10/22 

53 

BI 

+ 

None 

(16) M. B. 

8/6/20 

46 

H 

Not noted 

No pain. Slight palpitation al 
food 

(17) J. C. 

2/5/20 


BI 

Not noted 

None 

(18) H. S. 

15/11/20 

52 

F 

+ 

Bluch pain after food as a rule 

(19) .1. W. 

17/6/20 

43 

BI 

+ + 

Only a little wind at times ^ 

(20) M. M. 

11/8/21 

34 

F 


Occasional pain. Has onh 
occasionally 

(21) E. P. 

10/4/20 

36 

F 

+ 

None whatever 



















GASTEECTOMY FOE GASTEIC ULCBE 249 


iAMINATION: SHOWING CLINICAL STATE IN MARCH, 1928. 


ArrEiiTE j AVeight 

BLOOD-corsT: 

H.B.C. ■ 

Hb. % 

Colour Index 

SuiniABr * 

1 

i 

Fairl 5 ’- good | Gained a few lb. 

6,150,000 

92 

0-75 

G 

^ Good j Gained a few lb. 

5,000,000 

48 

0-48 

G A 

Fairly good Gained 3 stone 

4,450,000, anisocytosis 

52 

0-58 

G A 

Moderateh’ good Gained a little 

3,900,000 

44 

0-56 

F A 

Moderate ' Gained a little 

4,250,000 

76 

0-9 

G A 

Varied ! Gained 2 stone 

4,750,000 

62 

0-65 

1 

F 

Improving Increasing 

3,650,000 

56 

0-77 

i 

F A 

Normal ? 

4,875,000 

58 1 

0-6 

G A 

Good 1 Increasing 

\ 

4,825,000 

i 

92 

0-95 

G 

Fair to good 1 Not weighed 

5,350,000 

66 

0-62 

G 

Good ! ? 

\ ' 

5,250,000, some aniso- 
and poikilocj’tosis 

52 

0-45 

G A 

Good Same as before 

5,600,000 

83 

0-74 

G 

Poor About the same 

4,202,500, anisocj'tosis 
and poikilocytosis 

36 

0-42 

P A 

^ Verj' good ! Normal 

5,250,000 

80 

0-74 

G 

•'O Good 

Same as before 

4,930,000 

70 

0-71 

G 

Eats little but feels hungry 

Gained 

4,950,000 

72 

j 0-73 

F 

^ Fairly good 

Gained 8 lb. 

5,235,000 

89 

0-85 

G 

Verj' poor 

Gained a little 

4,120,000, anisocjdosis 
and poikilocjdosis 

35 1 0-43 

j 

P A 

y Good. Takes small meals 

? I 4,200,000 

j 75 j 0-89 1 G A 


Xot very good j Has lost 2 stone ! .3,000,000, anisocytosis j 42 | 0-o8 | I’ A 


^ Etdr I About tlie same ■ 4,300,000, anisocj-tosis , 40 ^ 0-54 ' G A 

■Y'' I ! poikilocvtosis ' j 

s'*''' ' ' 


• G = Good ; F = Fair ; F = Poor ; A = An;cniia. 
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7 showed anasmia. Only one of these was a recent case (13 months), and he 
was very anjemic at the time of operation. In the second group, of 5 ‘fair’, 
4- were examined and 2 were an®mie, and one more escaped that condition by 
a narrow margin. Out of 4? ‘poor’, 3 were tested and all were markedly 
anremic. Of the 4 cases that died since discharge from hospital, one. who 
committed suicide two years after operation, was clinically anaemic, and of 
tlie 7 untraced, one was known to be clinically very anaemic 3 years after 
operation. Details of the above cases are given in Table II. The state- 
ments as to anaemia at the time of operation are based on clinical data only, 
as unfortunately blood-counts were not made before operation. 

Amongst the Schoemaker cases we have : good 37, fair 5, poor 0. Of 
the 37 ‘good’, out of 18 examined, 2 rvere anaemic, but both were recent cases 
(12 months and 8 months respectively after operation) and both "svere profoundly 
anccmic at the time of operation as the result of recent hsematemeses. In the 
5 ‘fair’ results, 3 were tested and 2 found to be anaemic. Of these 2 cases, 
one was operated on only 12 montlis ago and was antemic before operation. 
The test-meal in this case shows complete post-operatree achlorhydria. The 
other case is employed in the unhealthy occupation of billiard-marker, and is 
also suffering from bleeding piles and a tendency to alcoholism. 

I conclude from these results that the Polya operation carries with it a 
serious liability to post-operative ansemia, which we must attribute to the 
achlorhydria resulting from the operation. In all cases examined the anaemia 
has been of the secondary type, though in some anisocytosis and poikilocytosis 
were present. One would be by no means surprise^ however, if some of 
these patients should in future develop the changes characteristic of pernicious 
anaemia. 

The Schoemaker patients, on the other hand, show distinctly better 
clinical results and are markedly free from post-operath'e anremia. With 
one possible exception the four cases of anaemia could be explained in a manner 
that exonerates the operation from any share in its causation. It may be 
claimed wdth some confidence that we have in this operation a procedure 
which is radical in that it removes the ulcer-bearing area and the pyloric 
sphincter and permanently lowers the acidity, while it is conserrmtive in that 
it leaves a stomach wdrich functions in a manner sufficiently akin to the normal 
organ. Not only is it physiologically sounder than the Polya gastrectomy, 
but it has a somewhat lower mortality, gives better clinical results, and is on 
the whole botli simpler and easier to perform. 

Polya Gasti'ectomy for Gastrojejunal Ulcer. — The small group of 5 Polya 
gastrectomies for gastrojejunal ulcer are all somewhat recent, and the number 
is too small for any general conclusions. The clinical results are so far excellent 
in each case. The radical reduction of acidity which follows the Polya gasti-ec- 
tomy (except in one case of this group, who still has hyperchlorhydria) is the 
strongest argument for it as tl}e operation of choice in these very difficult cases. 

I am greatly indebted to Dr. Margaret Greg, whose sketches nrade during 
the course of operations provided the basis of most of the drawings illustra- 
ting the o]>erative technique, and also to Drs. Bromle}^, Gray, Paterson, and 
Twining for the help they have given in the X-ray examinations. 
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A NOTE ON THE RESULTS OF GASTRIC ANALYSIS FOLLOWING 
PARTIAL GASTRECTOMY, 

TEST-meals carried out on patients rvithin six months after Schoemaker’s 
gastrectomy in most cases showed achlorhydria, for in only 2 out of 14 cases 
examined did any secretion of acid occur. That the achlorhydria was due to 
the absence of secretion and not to neutralization of the acid after secretion 
was evident from the results of chloride estimations. The chlorides of the 
gastric contents include any hydrochloric acid secreted, whether still existing 
as such or neutralized and thus present as sodium chloride. In the cases of 
achlorhydria, the chloride concentration did not rise appreciably during the 
test, from which it may be inferred that no secretion took place. 
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Fig. 228. — Clinrt illustrating gastric analysis after Scliooinaker gastrectomy for gastric 
ulcer. I.cft-hand chart without histamine. Right-hand after 1 ragrm. histamine. T.A.. 
Total aciditj’ ; F.A., Free acid. 


The test was repeated on 6 of the achlorhydric cases, 1 mgrm. of hista- 
mine being injected subcutaneously as an additional stimulus to secretion. 
In these circumstances, one of the cases showed a definite rise in chloride 
concentration and three a secretion of acid, one of which reached normal 
figures. The chart (Fig. 22 S) illustrates the results obtained a few months 
after a Schoemaker gastrectomy in the case of a patient who, prior to opera- 
tion, gave the hyposecretory type of curve, very common in ulcer of the lesser 
curvature. The first part of the test shows achlorhydria and rapid emptying, 
the lower curve (f.a.) representing the free acid and the u]>per cur\’e (T.A.) 
the total acidity. The stomach having emptied of the gruel, a second portion 
was administered, followed, after the first sample had been withdrawn, bv an 
injection of histamine, whereupon acid secretion oceurred at once. 
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A result such as this indicates that the failure in secretion after the 
operation is due more probably to a disorganization of the reflex or hormonal 
relations between the different parts of the stomach than to the actual diminu- 
tion in the area of the secreting surface. Further, cases examined at longer 
intervals after operation showed that the secretory capacity of the stomach 
had been largely or completely re-established, though there did not appear to 
be any clear relationship between the time that had elapsed since the operation 
and the degree of the secretory response. 

Achlorhydria also follows Polya gastrectomy, but test-meals give incon- 
clusi'^m evidence of Avhether or not this is to be attributed to neutz’alization 
of acid ; for, as a rule, only small samples are obtained from the stomach, 
owing to the almost immediate emptying, and these contain a considerable 
proportion of bile. Since bile and intestinal secretions have a relatively high 
chloride concentration, the chloride percentage of a sample containing much 
bile cannot be regarded as a criterion of gastric secretion. 
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THE SURGICAL TREATMENT OF GASTRIC ULCER, WITH 
SPECIAL REFERENCE TO THE MASSIVE ULCERS.* 

By GARNETT 'STOIGHT, 

HONORABY SURGEON TO THE SAEPORD ROYAL HOSPITAL. 

In spite of the endless stream of literature on gastrie uleer, the subject 
remains a fascinating one. The obscure nature of the causes which produce 
and maintain these ulcers is responsible for a wide variation in the treat- 
ment, both medical and surgical. So long as these causes remain unknown, 
treatment must necessarily be empirical. I am concerned merely with 
surgical measures, which become necessary when medical treatment has 
failed permanently to heal the ulcer, when the lesion is of such a size that 
permanent healing is unlikely, when deformities of the stomach have been 
produced, and finallj’’, when cei'tain acute crises, such as hemorrhage or 
perforation, have arisen. I do not propose to enter into the question of these 
acute complications, and will content myself by stating that when a jiatient 
has had a severe hemorrhage from a chronie gastric ulcer, surgical inter- 
vention is imperative when the patient has sufficiently recovered for it to be 
undertaken safely. That intervention should include the removal of the 
ulcer, in order to prevent a recurrence of the ha;morrhage. Indirect methods, 
such as gastro-enterostomy, are not sufficient to ensure this. 

Left untreated, or ineffectively treated, chronic gastric ulcer, after giving 
rise to much suffering and miseiy for many years, leads to death. This end 
may come as the result of one of the acute crises mentioned above — j^erfora- 
tion into the peritoneal cavity, or luemorrhage. 

There is a tendency to minimize the risk to life from acute hsematemesis, 
but there is no doubt that it is a real one, and that many sufferers from 
chronic ulcer succumb in this way. Buhner, in a series of 249 cases of hsema- 
temesis from chronic ulcer, found a mortality of H-6 per cent. It is interesting 
to notice that the mortality was higher in men than in women, and that 
several of the cases happened when gastro-enterostomy had previously been 
performed without healing the ulcer. 

In old-standing ulceration deformities of the stomach are produced. 
The passage of the gastric contents into the duodenum becomes increasingly 
difficult, and the patient begins to suffer from under-nutrition, until lie dies, 
worn out by pain and starvation. In some cases the end is hastened by 
pulmonary tuberculosis, which, if not actually caused by the starvation, is 
certainly made worse by it. 

According to one school of thought, gastric ulcer commonly terminates 


* .t paper rcail before the Interstate Post-gnidimtc Assembly, Kansas City, 
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in carcinoma. This is a highly controversial question, and opinions are now 
veering round from the extreme views which were current some years ago. 
The Mayo Clinic in the United States, and Moynihan and Sherren in England] 
put forward the view that about 70 per cent of gastric ulcers become carcino- 
matous. This was based on the examination by McCarty of ulcers removed 
by operation. He found associated carcinoma in 68 per cent. Wilson and 
McCarty about the same time discovered evidence of previous chronic ulcer 
in 71 per cent of gastric carcinomata, while Smithies, working in the same 
clinic, found a clinical history of previous ulceration in 60 per cent of gastric 
cancers. From these very startling figures, supposing the facts are correct, 
the only logical deduction that can be drawn is that almost every chronic 
gastric ulcer must inevitably become malignant. This must be so, if so large 
a proportion as 68 per cent are carcinomatous at the time of operation, 
operated on, as they must be, in rmrious stages of the disease. 

The results of the treatment of gastric ulcer by gastro-enterostomy ought 
to be appalling, yet rve find from the Mayo Clinic statistics (Balfour) only 
about 6 per cent of such cases subsequently developed carcinoma, and most 
of these died within two years of the operation — a fact which leads to the 
strong suspicion that they were cases of carcinoma at the time of the opera- 
tion. Indeed, Balfour states that in many of the cases malignancy was 
suspected at operation. Bamberg followed up 1025 patients, of whom only 22 
developed cancer. Again this happened mostly within two years, and the 
question of error in diagnosis arises. 

Hartman, in reviewing the results of 187 cases of gastro-enterostomy 
for ulcer (72 pyloric stenosis, 115 ulcers without stenosis), found four deatlis 
from cancer, one after 18 months, one after 3 years. Both of these he looks 
upon as having been cancer originally. One appeared after 7 years and one 
after 14 years. In the last case the cancer was not situated at the site of the 
original ulcer. This lea^ms only one case where cancer may have been grafted 
on a chronic ulcer. 

This question was discussed at several meetings in Manchester some 
years ago, and different views were expressed. In 1920, at a meeting of the 
IManchester Pathological Society, Professor Dean suggested that in view of 
these differences of opinion a sub-committee be appointed to investigate the 
question. Material was provided by various Manchester surgeons and examined 
carefully by Dr. J. H. Dible, who was then Professor Dean’s chief assistant 
in the Pathological Department of the Victoria University. The results of 
this investigation were published in the British Journal of Surgery in 
1925.1 In 126 cases of chronic ulcer, malignant changes were discovered in 
none. In S3 cases of early cancer in only two did the weight of evidence 
point to malignant degeneration of a previously existing ulcer. 

The clinical aspects of the cases were carefully anaij'sed fay Morley, 
whose findings agreed with the pathological evidence. The aveiage pre 
operation history in ulcer was ten years and four months ; and in carcinoma 
two years and three months. The latter figure is unduly higii owing to the 
presence of one case giving a history of twenty years, which in a small senes 
(28) has an effect out of proportion to its importance. These facts, together 
with the different distribution of carcinoma and ulcer— carcinoma at tiic 
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pylorus, ulcer on the lesser curve — would make it appear that the trans- 
formation of a gastric ulcer into a carcinoma is a rare event, and this I belie'i^e 
to be the true state of affairs. 

The surgical methods at our disposal in the treatment of chronic gastric 
ulcer may be classified into (1) Indirect ; and (2) Direct, the former consisting of 
attempts to alter the physiology of the stomach, while the latter are directed 
to removal of the ulcer and in most cases also a modification of the physiology. 

It is not my concern to revicAV the numerous theories which have been 
propounded concerning the etiology of gastric ulcer. None of these is com- 
pletely satisfactory and many are of little use in enabling us to find a 
completely satisfactory method of treatment. There are two factors, how- 
ever, which by common consent have an important bearing on the persistence, 
if not the development, of ulcer. These are (1) The acid character of the 
gastric juice ; and (2) Any interference Avith the emptying of the stomach, 
such as pjdoric spasm. All methods of surgical treatment, Avith the exception 
of simple excision of the ulcer, are designed to modify these tAA^o factors, 
and therefore it is true to say that all methods are designed to modify the 
phj’^siology of the stomach. 

1. INDIRECT METHODS OF OPERATIVE TREATMENT. 

The indirect methods at our disj^osal are gastro-enterostomy, some form 
of pyloroplasty, and jejunostomy. 

Gastro-cnicrostomy has been the faAmurite in the past, and there is no 
doubt that it cures a large number of patients. The adA'ocates of this opera- 
tion claim 80 per cent of cures, while the opponents put the figure at round 
about 60 per cent. All surgeons must have seen cases Avhere the ulcer has 
persisted in spite of gastro-enterostomy, and Avhere acute crises haA'e arisen. 
Haemorrhage and even perforation may occur. I liaA^e had one patient in 
AA'hom gastro-enterostomy had been done for duodenal ulcer. At the time 
of operation no gastric ulcer Avas noted, although the stomach Avas examined, 
yet eighteen months later the j^atient aaus admitted to hospital AA'ith a per- 
foration of a small ulcer high up on the lesser cuiwe, near the oesophagus. 
Gastro-enterostomy had been unable to prcA’ent the formation of an ulcer 
in this patient. 

The manner in Avhich gastro-enterostomy acts in healing gastric ulcer 
is the subject of controA'ersy. All are agreed that it acts mechanically by 
providing an clficicnt outlet from the stomach and obA-iating pyloric spasm. 
Paterson and many other surgeons belicA'e that it has a physiological action 
also, allowing the regurgitation of bile and pancreatic juice into the stomach 
and diminishing the acidity of the gastric contents. He foAind that this 
acidity of the gastric contents Avas reduced beloAV its prc-opcratiA'c level after 
gastro-enterostomy. It is notCAA-orthy, hoAvcA'cr, that this effect is most 
marked in cases of duodenal ulcer, and many observers have not found the 
loAvering of acidity described by Paterson. It has been pointed out that a 
very large quantity of alkaline duodenal juice Avould be required to j)roduce an 
appreciable lowering of the gastric acidity. Even the diA-ersion of the Avholc 
of the duodenal contents into the stomach produced only a slight lowering of 
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acidity, and the same Avas true of the diversion of the bile into the stomach 
by means of cholecystgastrostomy in dogs (Wiedman and Enderlen). 

Perman^ examined thirteen cases of gastro-enterostomy and nine eases 
of gastric resection in which gastrectomy had been performed at the time of 
the operation. In none except the very extensive resections Avas there any 
diminution in acidity of the gastric juice in the early days after operation. 
It seems improbable, therefore, that gastro-enterostomy has any considerable 
effect on the gastric secretions, and this is the opinion expressed by iiloynihan. 

Sherren and others lay great stress on the position of the stoma in gastro- 
enterostomy for gastric ulcer, and are insistent that it should be on the 
proximal side of the ulcer. When Ave consider that most gastric ulcers are 
Avell away from the pylorus, it is evident that this means a stoma placed Avell 
towards the cardiac end of the stomach. The radiogram of a lesser-curA'e 
ulcer somcAA'hat loAver in IcA'el than the majority shoAVs that in the upright 
position such a stoma Avould be Avell above the loAvest part of the stomach. 
Hartman® has shoAvn that AA’ith a patent pylorus such a stoma hardly acts 
at all, most of the gastric contents passing through the pylorus. He shoAved 
quite clearly that AAdien the opening Avas placed in the pyloric antrum the 
stomach emptied more rapidly, and that most of the gastric contents AA'ent 
tlirougli the gastro-enterostomy. It Avould appear therefore that, so far from 
being an advantage, the proximal position of the stoma is harmful and may 
almost entirely destroy the value of the operation. The opening should be 
placed so that the outlet is at the loAvest 2’oint of the greater curvature, 
irrespective of the site of the ulcer. 

Gastro-duodenostomy is an alternatiAm ojjeration to gastro-enterostomy. 
It has the advantage of deliA'^ering the gastric contents into the duodenum, 
but otherAvise acts in the same manner as the former operation. 

Pyloroplasty, either the old Heinecke-Miculicz operation or the slightly 
modified form of Shelton Horsley, or Finney’s modification, may be employed, 
and Avould probably gh^e similar results. 

J ejunostomy enables one to feed the patient AAdiile resting the stomacli, 
and Avould appear to be an ideal operation as an aid to medical treatment. 
It has proA^ed someAvhat disappointing, probably because the mere intro- 
duction of food into the jejunum excites gastric secretion, and the rest to 
the stomach is not so complete as might be expected. 

All these indirect methods of treatment fail in a proportion of cases, 
and probably in a higher proportion than Avhen the ulcer is remoA^ed. This 
is only to be expected, as the vdcer is bound to be rejjlaced by a someAA'hat 
extensWe scar, Avhich must be liable to break doAAm again under slight proA^o- 
cation. Most surgeons nnAA' beIieA'’e that they get a higher pei’centage of cures 
after some form of resection. 

2. DIRECT METHODS OF OPERATIVE TREATMENT. 

RESECTION OF THE ULCER. 

The simplest method is Avedge resection of the ulcer. This Avas used 
at one time, but fell out of favour because of recurrence of ulceration, in 
Troell’s statistics it is interesting to find that simple resection of the ulcer iiaa 
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the highest mortality of all forms of oi^erative treatment. A possible explan- 
ation lies in the nerve mechanism of the pylorus. Wedge excision necessi- 
tates the ligature of the nerves running along tlie lesser curvature of the 
stomach. McCrea and jMcSwiney have shown that the nerve-supply of the 
pylorus runs to the right in the lesser omentum, and then descends vertically 
to the pylorus. A ligature round the branches of the vagus on the lesser 
curve may lead to a reflex stimulating impulse which will then be carried 
along this pyloric nerve and produce a spasmodic closure of the pylorus and 
consequent increased intragastric tension, with possible leakage at the site of 
suture. 

Most surgeons now combine this direct excision of the ulcer with one 
of the indirect operations — usually gastro-enterostomy, and more rarely pyloro- 
plasty. In this way pyloric spasm is obviated and the reflux of duodenal 
contents is provided. Not only is all immediate danger of leakage from 
increased intragastric tension avoided, but the risk of recurrence of ulceration 
is minimized. This local excision and posterior gastro-enterostomy is the 
metliod advocated by Walton. 

This operation, while easy in the case of ulcers situated on the distal 
part of the lesser curve, becomes increasingly difficult the nearer we approach 
the oesophagus, and in the case of very high ulcers it may be an extremely 
difficult procedure. Balfour has devised the cautery method for such cases. 
Tliis consists in turning back a flap of the peritoneal coat of the stomach until 
tlie ulcer is exposed. The base of the ulcer is then burned out, the resulting 
gap in the stomach wall sutured, and the peritoneal flajr reidaced. My 
experience of this operation is limited to one case, whei’e gastro-enterostomy 
liad been done some j’^ears before by another surgeon for an ulcer on the 
lesser curve. The ulcer had not healed, and I treated it by Balfour’s method. 
Eleven days later the patient had a very severe secoirdaiy liremorrhage, 
obviously from the cauterized ulcer. Recovery followed, but the rdeer re- 
curred. It seemed to me that the complication of secondary hremorrhage 
was one which was not under my control, and therefore I have not used this 
operation since. 

It is possible, by completely mobilizing the lesser curvature, to excise 
ulcers situated even near the oesophageal opening. In order to do this it is 
necessary to divide the coi'onary artery between two ligatures as it runs 
forwards in the left pancreatico-gastric fold from the posterior wall of the 
abdomen to reach the upper end of the lesser curvature of the stomach. The 
distal end of the vessel, together with the lesser omentum, is then stripped 
downwards along the lesser ciuvaturc until the ulcer is reached. In this ^vay 
the lesser curve is freely mobilized and very high ulcers become accessible. 

IVhcn the rcsidting gap from wedge excision of an ulcer is sutured, 
the lesser curvature is considerably shortened and the stomach Ijccomcs 
more globular in shape, with a tendency to kinking of the pylorus {Figs. 
‘229, 2:;0). This deformity can be obviated by removal of a corresponding 
portion of tlie greater curvature — in other words, by performing what is 
called a ‘sleeve’ resection, a complete circular segment of the stomacli 
being removed. This form of local removal is, I think, the ideal one, 
although it suffers from tlie disadvantage that gastro-enterostomy becomes 
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difficult if not impossible. There is, however, an efficient substitute for 
gastro-enterostomy in pyloroplasty. In order to retain a normally shaped 


Figs. 229, 230. — ^Wedge resection, showing sliortening of lesser curvature which results. 

stomach a longer piece should be removed from the greater curvature than 
from the lesser {Fig. 231). 

These local resections are specially suitable to ulcers of small size where 
we are anxious not to sacrifice a large area of healthy stomaeh. Sleeve 
resection is valuable in some cases of hour-glass contraction of the stomach, 
especially when the constriction is not too near the cardiac end. 

In many cases of ulcer there is a 
longitudinal contraction of the lesser 
curve, so that the msophageal and 
pyloric openings of the stomach become 
approximated. The stomach then 
assumes a globular shape and is 
known as the ‘football’ stomach. In 
such cases there may be extreme 
retention of stomach contents although 
the pylorus remains patent, owing to 
an acute kinking of the pylorus. Such 
a lesion is quite unsuitable for any 
kind of local excision, and should 
always be treated by subtotal gas- 
trectom}'". \ 

For reasons given above, I believe 231 . -Lines for incision in ideal 

that all forms of local excisions should ‘ sleeve ’ resection, 

be combined with gastro-enterostomy 

or pyloroplasty. Gastro-enterostomy is sometimes difficult and is not nearly 
so simply and quickl}'- done as iryloroplast}'’, and for that reason I have 
usually emplojmd pyloroplasty. 

I have 21 cases of this ojieration, 9 men and 12 women. One of these 
died a fortnight after operation. The patient— a woman— had had a severe 
hfematemesis a few weeks before operation and was very ansemie. She vas 
recovering rather slowly, and my hospital resident gave her a blood transfusion 
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in order to hasten her convalescence. Some eiTor was made in the classification 
of the blood, as the iratient quickly died from agglutination. Of the remaining 
20 cases, 6 are quite recent. Of the 14 remaining, 1 has a definite recurrence 
of the ulcer, 1 has occasional slight pain, and the rest (12) are quite well. 
One patient had glycosuria before the operation and still has to have treat- 
ment for this ; otherwise he is well. 

Of local excision combined with gastro-enterostomy I have 5 cases ; 4 are 
Aveil. In one the ulcer recurred, and was cured by a Polya partial gastrectomy. 

GASTRECTOMY. 

Resections of the stomach itself are advocated by some, notably Moynihan 
and Finstercr, as a routine treatment for gastric ulcer. The reasons given 
are that by this means gastric function is practically abolished and recurrence 
of ulceration prevented, the stomach being rendered incontineirt and emptying 
itself almost at once into the intestine. Gastric stasis is entirely eliminated 
and the production of hydrochloric acid is much diminished. It is true that 
the portion of the stomach left behind is the acid-secreting part, but it is said 
that the hormones necessary to produce this secretion are manufactured in 
the pyloric end of the stomach. When this is removed these hormones are 
not produced, and therefore the secretion of acid is not called forth. In any 
case, a large portion of the gastric mucosa having been removed, much less 
gastric Juice must be secreted, while the rapid emptying of the stomach 
prevents any accumulation of that which is formed. It would follow from 
this that the whole-hearted advocates of this method of treatment I'ecommend 
a veiy lai'ge resection of the stomach, and this is so. Finsterer advocates 
a subtotal gastrectomy, and this is what is also figured in Moynihan’s lectures 
on gastric ulcer. 

The Justification is held to be : (1) The fear of malignant changes in an 
ulcer ; and (2) The freedom from recurrence of ulcer. I have already tried 
to show that the first reason is not a good one. I believe the latter one to 
be sound and reasonable. 

The objections taken are that there is an unnecessary sacrifice of healthy 
stomach when the ulcer is of small or moderate size, and that the mortality 
must he very much higher than the more conservative operations. Hurst 
also draws attention to the risk of pernicious anannia being set up by the 
absence of hydrochloric acid from the gastric juice. 

The answer to the first objection is that if a large gastrectomy cures 
ulceration with certainty and leaves the patient in good health, it is justified, 
e\'en if the ulcer be a small one. The risk of the operation has been e.xaggcr- 
ated. [Moynihan’s scries of 184 cases with 2 deaths shows this, and there 
can be no doubt that in ulcers of moderate size the operation is a \-ery safe 
one. tVhen very large ulcers, in patients liroken down by months of pain 
and starvation, arc operated on by this method, the risk is increased, but 
not so seriously as might be expected. This point will be dealt with more 
fully later. Tlic risk of pernicious auicmia must be slight, as I have never 
seen it, though I have followed up a fair number of cases, many of wliom 
have had high resections. 
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The methods of gastric resection at our disposal may be classified under 
the headings of Billroth No. I and Billroth No. II. 

The Billroth I methods entail an end-to-end union of the cut end of the 
stomach with the duodenum. At one time this could only be attempted 
with very limited resections, but the Schoemaker technique has extended tlie 
sphere of usefulness of this operation very considerably. The advantages 
claimed for it are that it is more physiological than the other methods, the 
gastric contents being delivered into the duodenum. While this is true, it 
is arguable that since our efforts are directed to altering the physiology, the 
methods which do this most efficiently are to be preferred. It is also claimed 
that more stomach can be saved by this method than by the Polya opera- 
tion. The saving, however, is less than one would at first sight expect. It 
is essential that the incision from the lesser curvature should not be too 
oblique ; otherwise a very long and narrow tube is left to be united to the 
duodenum. In actual practice the section of the stomach is much less oblique 
than diagrams would lead one to suppose, and the amount of stomach remain- 
ing is not very much greater than after a resection by the Polya method. I 
have done this operation on two occasions only, and found the application of 
the special clamps a matter of such extreme difficulty that I put them on one 
side and used ordinary stomach clamps. One patient was operated on six 
months ago, and is now in excellent health. Tlie other is a recent case, and 
is well so far. I personally am inclined to use the operation as an alternative 
to resection where the ulcers are of small and moderate size, and when 
they are situated not too high on the lesser curve. 

The Billroth II methods are : (1) The original one of closure of the 

duodenum and the cut end of the stomach, and the restoration of continuity 
by means of gastro-enterostomy ; and (2) Closure of the duodenal stump 
and implantation of the cut end of the stomach into tlie side of the jejunum 
by the method of Polya, or preferably by Mayo’s modification, where the 
jejunum is brought in front of the colon and made to run from the greater to 
the lesser curvature of the stomach. This last is the operation of choice, and 
is to be employed in all ulcers of large size, in all cases of recurrent ulcer, 
and in gastrojejunal ulcer. It is applicable to very large ulcers where 
the lesser curvature is shortened and there is very little healthy stomach 
above the ulcer. 

This operation gives excellent functional results, and in moderate-sized 
ulcers is attended witli very little risk. In cases of extremely large and 
complicated ulcers of the stomach most surgeons adopt the method of 
Moynihan, who performs a gastro-enterostomy en-Y, combined with jejunos- 
tomy. By this means he produces healing of the ulcer, though a very long 
time elapses before this is complete, sometimes more than twelve months, 
during which time the jejunostomy has to be kept open. Healing m such 
a case must result in a large area of scar tissue in the stomach, winch nnis 


be liable to break down again. 

For some years now I have been in the habit of subjecting ulcer patients 
to partial gastrectomy, with the result that, at the expense of a slightly 
increased risk, they are rapidly and permanently cured. The increase m ns 
is not so great as might be expected, and it is wonderful to find nha a 



SUEGICAL TEEATMENT OF GASTEIC ULCEE 261 

operation a patient can survive although broken doAvn and emaciated by long 
pain and starvation. These people have very much more reserve to draw 
on than have those who are the victims of carcinoma, and the mortality 
statistics of partial gastrectomy in the latter condition are of no value in assess- 
ing the risks of operation in ulcer cases. 

The value of this operation in massive ulcers was first borne in on me 
by the case of a man 38 years of age. For five years he had had pain ; for 
the last few months before operation this had been associated with vomiting 
of the cumulative type, and for some time very little of the stomach contents 
could have been passing onwards. He was so emaciated by starvation that 

he resembled the pictures of -victims 
of the Russian famine which were 
then appearing in the illustrated 
papers, and he was nicknamed the 
‘Russian famine’ in the hospital. 
The accompanying photograph was ' 
taken about a fortnight after opera- 
tion, and shows well the extreme 
degree of emaciation to which he 
was reduced {Fig. 232 ). I was 
asked to see him by a colleague, 
Avhose diagnosis was carcinoma of 
the pylorus, and this was supported 
by the X-ray findings. The radio- 
gram shows great dilatation of the 
stomach and apparently a filling 
defect at the pyloric end. 

From the fact tliat this patient 
had had symptoms for five years I 
doubted the diagnosis of carcinoma, 
believing, as I have said, that carci- 
noma rarely supervenes on ulcer. 
He also had a definite tender swell- 
ing under the left rectus muscle 
which made me think he had 
an ulcer of the lesser curvature 
adherent to the abdominal wall. I 
decided to operate on him, and did 
so on March 20, 1922. I found tlic stomach adherent to the back of tlie left 
rectus abdominis. After separating the adhesions I found a chronie perfora- 
tion of the stomach into the abdominal wall at this point. ^Yith considerable 
difruadty the stomach was then freed from the liver, the pancreas, and the 
mesocolon. Figs', 233 and 23 1 are from drawings taken of the stomach some 
yeai-s later, after it had been hardened in formalin. They show that there 
has been an enormous saddle-shaped idccr of the lesser curvature. The 
anterior jiortion of the idccr has jicrforated the stomach wall, the greater part 
of the jierforation being closed in by a false fibrous wall, except where it has 
penetrated the abdominal wall. The posterior part of the ulcer has also 
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Fio. 233. — The same case as Fig. 232, showing posterior view of stomach. 
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completely eaten through the posterior wall of the stomach, its floor being 
composed of pancreas and mesocolon. 

As is commonly the case, the lesser curvature has been so shoi’tened by 
contraction that an acute kinking of the p3dorus has been produced, and the 
gastric stasis is due to this kink and not to a true stenosis. Partial gastrec- 
tomy by the anterior Poljm method Avas done, and the patient is now, five 
and a half ^mars after the operation, in good health and able to lead a normal 
life. This rvas a patient in Avhom any form of gastro-enterostomy rvould 
have been extremely difficult, if not impossible, as there was very little 
healthy gastric wall except at the extreme cardiac end of the stomach. 

Since that time I have employed partial gastrectomy in all massive and 
complicated ulcers Avhich have come under my care. On two occasions I 
have found a small abscess cavity betrveen the stomach and liver, the result 
of chronic perforation ulcer, and, in spite of this, partial gastrectomy^ has 
been successfully carried through. 

In one case of hour-glass contraction of the stomach in a rvoman, age 46, 
on Avhom I operated in Januavy, 1925, on opening the abdomen the upper 
sac was found to be quite hidden under the ribs, by adhesions of an active 
ulcer to the anterior abdominal wall. The appearance Avas so unpromising 
that I contented myself Avith gastrostomy into the distal sac, in the hope of 
giving the patient relief and alloAving her general condition to improAm. Her 
pain persisted and her general condition did not improA’'e. On March 26, 
1925, I operated again, and by separating the adhesions from the anterior 
abdominal Avail, the liA’-er, and the pancreas, I Avas finally able to free the 
stomach and do a Poljm resection by the anterior method. A very small 
portion of stomach remained, but in spite of this the patient is noAv quite 
Avell. The cure is so dramatic and complete that I haAfe no hesitation in 
adopting this treatment. As aauU be seen shortljq the risk is not A'^ery great. 

TECHNIQUE OF OPERATION. 

Tliere are a fcAv points in the technique of operation in these extensiA^e 
cases that are of importance. It is useless to expect to deal Avith such large 
ulcers Avithout opening the stomach and soiling the peritoneum to some 
extent. Indeed, I belicA'c there are special risks in attempts to keeji the 
floor of the ulcer intact by taking slices oil the pancreas. It is therefore 
important to Avash out the stomach thoroughlj’' for some day's before the 
operation. This should only be omitted if there has been a fairly recent 
hwmorrliage. After separating adhesions to the anterior abdominal AA’all, I 
divide the gi-eat omentum along the greater curA'ature of the stomach. In 
this Avay the stomach can be lifted up and the gastroduodenal artery' is easily 
exposed and dh-ided betAvecn tAA’o ligatures. The lesser omentum is then 
perforated near the pydorus, and the pydoric artery' similarly' treated. The 
posterior Avail of the duodenum is stripped as far as necessary' from the 
pancreas, tAA-o crushing clamps ai'e applied to it, and it is diA’ided betAveen 
them. The distal end of the duodenum is then closed by suturing oA'er the 
clamp by the method of IMoy'nihan. The stomach is noAv pulled OA'er to the 
left, and it becomes easy to define the adhesions to the pancreas, mesocolon, 
and liA cr. il'hcre tlic ulcer is of large si'-ie no attempt is made to preserve 
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the continuity of the stomach wall. This is separated from the pancreas 
and mesocolon where it joins them, the gastric cavity being entered. The 
stomach is detached in this way all round the margins of the ulcer; and 
separation from the liver is, if necessary, done in the same manner.' The 
floor of the ulcer, which is left behind on the pancreas, is then gently curetted 
and treated with pure carbolic acid. If the peritoneum is carefully packed 
off, this proceeding is perfectly safe, and is preferable to the removal of a 
slice of pancreas. This latter manoeuvre is recommended by some surgeons 
in order to keep the stomach intact and prevent soiling. In addition to 
being impracticable in very large ulcers it carries a special risk of its own- 
pancreatic fistula. 

In one patient with an hour-glass contraction of the stomach and an 
active ulcer adherent to the anterior abdominal wall, the liver, and the 
pancreas, I shaved off a piece of pancreas, as the adhesion to the pancreas 
was not more than an inch in diameter. A few days after operation the 
wound broke down and large quantities of a clear watery fluid came away. 
This was strongly alkaline and contained a sugar-inverting and a proteolytic 
ferment, and was quite clearly pancreatic juice. The fistula persisted for 
nearly six months before it finally closed. 

In order to understand how this happened it is necessary to study the 
anatomy of the pancreatic ducts. The main duct commences at the tail and 
runs along the gland, nearer the upper than the lower border. It receives 
lateral tributaries along the whole length of its course, the arrangement being 
known as a ‘herring-bone’ type. I tried to inject the pancreatic ducts in 
order to see the relationship to the surface, but all attempts failed, the duct 
walls giving way under the pressure of the injecting fluid. In Poirier and 
Charpy’s Anatomy, however, I found a photograph of an injected specimen 
by Marie, in which it can be seen that some of the tributary ducts are of large 
size, even to the surface of the gland. It is easy to understand how a large 
duct might be entered by taking off even a thin shaving of glandular tissue 
and a fistula result. It is preferable, therefore, to detach the stomach in 
the manner described. 

After the stomach has been freed in this way it only remains to secure 
the coronary vessels and the vessels on the greater curvature at the level at 
which we deeide to make the stomaeh seetion. The coronary vessels are best 
secured as they run forwards from the posterior abdominal wall, as already 
noted in describing the mobilization of the lesser curve in local resections 
of the ulcer. The jejunum is next brought in front of the colon, just suffi- 
cient loop being used to avoid compressing the colon, and is united to the 
stomach, the posterior layer of seromuscular sutures being inserted before 
the division of the stomach is accomplished. Clamps are used, both on the 
stomach and the jejunum, and the jejunal loop runs from the greater to the 
lesser curvature of the stomach. 

RESULTS OF GASTRECTOMY. 

I have employed partial gastrectomy in the treatment of chronic gastric 
ulcer on 63 occasions. Some of the early cases were by the Billroth 11 
classical method, and others by the posterior Polya method or the anterior 
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method with the jejunal loop running from small to great curve. The great 
majority, however, are by the modified method I have described. Three cases 
died as the result of operation. One patient, who had a very large saddle- 
shaped ulcer and was much reduced by pain and starvation, died of shock 
within twenty-four hours. One, a man of 54 years, had a large ulcer penetra- 
ting the pancreas over an area one and a half inches in diameter. He died 
of heart failure on the fifth day, ■ although up to that point he had been 
progressing favourably. The third was a remarkable case of a woman of 49 
years, with a history of many years of gastric pain and with increasing 
constipation and vomiting for three months. She was very much emaciated, 
and the abdomen was greatty distended, with large peristaltic tumours in 
both flanks and a ‘ladder pattern’ peristalsis in the middle of the abdomen. 



Fig. 235. — Gastro-ileal fistula. 


I operated on Feb, 25, 1921, and found an enormously distended stomach. 
There was a congenital openiitg in the mesocolon through which the small 
bowel had prolapsed. It had then prolapsed through the lesser omentum 
over the lesser curvature of the stomach so that the terminal ileum was Ivinjr 
across the anterior surface of the stomach. At the point where the ileum 
was in contact with the lesser curve there was a gastric ulcer which had per- 
forated into the ileum, a fistula resulting {Fig. 235). In addition, the ileum 
was obstructed at this point, so that I was faced with a complicated problem. 
I resected the ileum and did a lateral anastomosis. I then reduced the small 
gut through the abnormal openings and closed these, and finished up with 
a Polya partial gasti-ectomy. At the time I thought I was dealing with a 
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carcinoma, but it proved not to be so. The patient died of shock sixteen 
hours later. 

If we exclude this case it leaves us with 2 deaths in 62 cases of partial 
gastrectomy for chronic gastric ulcer. This series does not include operations 
undertaken for the arrest of acute haemorrhage from ulcer, of which I have 
3, with 2 deaths. Such cases must be classified by themselves, as they are 
desperate efforts to save life in an acute emergency. 

As regards the remote results, I have been able to trace 44 of the 60 
survivors of the operation. Four of them have died since the operation- 
one from meningitis, one from phthisis, one from carcinoma, and one became 
insane and died in an asylum. The death from carcinoma took place about 
a year after operation, and in all probability the operation diagnosis was 
incorrect, although it was confirmed by microscopic examination. 

One patient developed regurgitant vomiting for which entero-anastomosis 
was subsequently necessary. This was a fairly early case, and I used an 
excessively long jejunal loop. Food regurgitated into the duodenal end of the 
bowel and accumulated there, relief being obtained by attacks of vomiting. 
The patient has been greatly relieved by the entero-anastomosis, but still 
has pain occasionally. 

One other patient has vomiting about once a fortnight, and radiograph- 
ically food can be seen passing into the duodenal end of the bowel. Other- 
wise he is in good health and takes all kinds of food. Two others say that 
very occasionally they have very slight vomiting. The remaining 86 patients 
are iq excellent health and live ordinary lives. 

From these results it would seem that the only unsatisfactory results 
are due to a technical defect in the anastomosis which allows the food to pass 
into the blind end of the bowel, where it accumulates, relief being afforded 
from time to time by attacks of vomiting. The risk of this can be minimized 
by making the section of the stomach rvell towards the cardiac end and by 
using as short a loop of jejunum as possible without compressing the trans- 
verse colon. When one considers the extent of the lesion in most of these 
patients, and the pain and suffering which afflicted them, I submit tiiat tiie 
results of the operation fully justify it. 
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ELEPHANTIASIS. 

By A. P. BERTVVISTLE, 

3rEDICAL OFPICER TO THE EONDOK DISPENSARY, SPITALFIELDS ; 

AND A- li. GREGG) 

LATE MEDICAL SUPERINTENDENT, HOSPITAL FOR TROPICAL DISEASES, ENDSLEIGH GARDENS. 

By reason of its hideous deformity, elejDliantiasis has always interested not 
only medical men but also the lay public. Its causation lias for long been 
a matter of dispute and, although over eighty out of some ninety references 
have been traced, the literature makes rather confusing reading. 

It is a disease of great antiquit}*, but ive have failed to find any record 
of it in Egyjitian or classical times. In the sixteenth century the Portuguese 
must have brought back tales of the long rows of sufferers who, then as now, 
line the bridge leading to the shrine of Kali in Calcutta. The first recorded 
case of non-filarial elephantiasis was that of Kennedy^ in 1796, wliich resulted 
from sepsis following the bursting of a matchlock ; Kennedy had seen the 
tropical form in Madras. In 1817 Chevalier* reported one case following 
phlegmasia dolens. Southam,® in 1902, described the condition in a lad}’’, of 
which a quaint woodcut was published. 

This disease is common in those parts in which Filaria bancrofti is 
prevalent, less frequent in other tropical and subtropical places. It is 
found sporadically in the British Isles and France, less commonly in Gei*- 
many and Austria, Avhere it probably affects men more than women, the 
lower limbs — usually the left — being involved. 

DEFINITION. 

]\Iatas^ defines elephantiasis as “ a progressive histopathological state 
characterized by chronic inflammatory fibrosis and h}qjeiplasia of the dermal 
and hypodermal tissues, which is preceded by and associated with "^'enous 
and lymjfiiatic stasis.” Unna® considers that elephantiasis develops in the 
cedema which results from repeated attacks of erysipelas. Hutchinson® 

describes it as “ a condition resulting from solid cedema and more or less 

resembling the appearance of an elephant’s limb.” He goes on to state that 

“ although this condition is much commoner in the tropics than in temperate 
climates it occurs in the latter with features as definite as in the former.” 
He was convinced that elephantiasis did not oeeur unless there had been 
attacks of clcphantiasic, or, as it is more generally called, ‘elephantoid’ fever. 

Whatever definition is adopted, it is very necessaiy to distinguish 

clejihantiasis from lymphatic oedema, a large number of cases published 
under the name elephantiasis being really cxainjiles of solid mdema in 
which there was no In’pcrtrophy. but merely a distention of the cells and 
spaces. 

Undoubtedly, true elephantiasis is a condition of hypertrophy and 
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hyperplasia of the skin and subcutaneous tissues formed in a part suffering 
from lymphatic and, probably, venous obstruction as a result of bacterial 
infection, usually streptococcal. 

Elephantiasis nostvas is the term applied to the condition when occurring 
in temperate climates, as distinct from Elephantiasis tvopica, which includes 
E. arahum (filarial) and E. groiconim (lepral). E. neuromatosis is a form of 
von Recklinghausen’s disease, a condition “ congenitale toujours, hereditaire 
souvent, et quelquefois familiale ” (Feindel), which has an altogether different 
pathology. 

BACTERIOLOGY. 

In 1893 Sabouraud'^ found in his five cases of elephantiasis that, by 
scarifying the skin during the inflammatory stage, he was able to grow a pm’e 
culture of Fehleisen’s streptococcus, but that during the quiescent period 
they were not to be found. 

Prout® found the same thing in the tropical form. Dubreuilh® considered 
the patient infectious during this stage. Elliot^® was able to demonstrate, 
by means of Unna’s polychrome methylene blue method, the presence of 
clumps of cocci round the vessels beneath the cutis during, but not after, a 
febrile attack. We find no reference to a method now in use — namely, the 
injection of saline intradermically and its withdrawal some time later for 
culture. 

That cocci can live in symbiosis with the tissues as suggested by 
Hutchinson® is more than doubtful, though they may long remain latent, 
as was made manifest in the Great War. 

The probability is that the cocci are from time to time borne by the 
blood-stream and settle in a ‘locus resistentije minoris’ caused by some circu- 
latory disturbance either hmmic or lymphatic. The focus of origin may be 
a local wound or ulcer, or some distant site such as the teeth {Case 1) or the 
tonsils, as in two of Sistrunk’s cases.^^ 

The repeated occurrence of the condition in one or more areas is readily 
explained by analogy with erysipelas, which renders the patient and tlie 
same site more liable to further attacks. Bockhart^® succeeded in obtain- 
ing the experimental production of elephantiasis by inducing repeated 
attacks of erysipelas. 

HISTOLOGY. 

This has been carefully studied by Alberca,^® Elliot, “ and Unna.® Unna 
describes two stages : “ The first, or soft, stage is characterized by active 
subcuticular metamorphosis of certain areas, this being the later result of 
streptococcal infection which primarily causes atrophy : the connective tissues 
form plasma cells which are seen throughout the skin and hypodermis. These 
cells are encased in collagenous material which is greatly increased in bulk 
and arranged in coarse bundles parallel to the skin, maximal at the maigm 
of the cutis, in such great amount that it distorts the plasma cells, which 
become multinuclear. Large ovoid mast cells are seen here and there ; elastic 

“ The second, or hard, stage is manifested by a still further increase in 
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collagenous material, but the soft swelling gives place to hyperplastic tissue. 
The surface epithelium first shows hj'perplasia, some cells resembling those 
found in condylomata ; later it retains its thickness only by hyperkeratin- 
izatioir ; finally, mottled pigmentation occurs.” 

Alberca states that the skin is thinned before it is thickened. In one 
case he found the plasma cells degenerated, containing vacuoles which did 
not give the reactions of fat, colloid, or mucus ; in another case he discovered 
long crj’^stals in the fibroblasts. Differing from Unna, he found, in the 
neighbourhood of the epidermis, an increase in elastic tissue, which, like 
that of large arteries, formed a fenestrated membrane. 

PATHOLOGY. 

Hutchinson® laid down that there could be no elephantiasis unless venous 
and lymphatic obstruction were associated with streptococcal infection, and 
that whether tire disease occm-red in tropical or temperate climates the 
essential pathology was the same. 

There has been much unnecessary controversy as to whether the oedema 
Avhich precedes the condition is caused by venous or lymphatic obstruction : 
for the de^’’elopment of solid oedema both are essential, as has been proved 
time and again experimentally. The intimate association of the venous and 
lymphatic circulations is strikingly shown by the great increase in lymph 
flow which occurs in a limb when its vein is ligatured. In carcinoma of the 
breast no oedema develops unless both the axillary vein and lymph channels 
are affected. 

The cause of the venous obstruction is usually a tln-ombosis. Chevalier’s 
case^ followed phlegmasia alba dolens ; Wintrop^'* described an excellent case 
which resulted from the same condition after attacks of erysipelas. Throm- 
bosis may occur after infections such as typhoid fever, influenza, or pneu- 
monia (cf. Case 2). 

The causes of lymphatic obstruction are many, and may be classified 
as follows : — 

1. Congenital. — There is a condition first described by jililroy,^® and 
independently by lileige, in which there is an hereditary maldevelopment of 
the lymphatic vessels showing itself as oedema. Hope and French^® describe 
air excellent case of hereditary swollen leg in which elephantiasis devclojred 
as the result of streptococcal infection with thrombosis. 

2. Traumatic. — ^Under this heading must be included those cases of 
oedema resulting from extensive dissections of glands, probably associated 
with cicatricial contraction of connective tissue leading to narrowing of the 
lumen of the vein. There is recorded in the literature one case of elephanti- 
asis developing after a crush. Formerly, a recruit for the army was rejected 
if swollen inguinal glands were present, so these were sometimes dissected 
out : a certain number of the men .so treated developed oedema, and in 
some of these elephantiasis followed (cf. Case 3). 

3. Infective. — There are a number of organisms and parasites which 
affect the lymphatic vessels and glands ; the following may be mentioned : — 

a. Filaria bancrofii is by far the commonest predisposing cause of 
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elephantiasis, but has wrongly been considered the only cause. The adult 
worms live in the lymphatic system, and the embryos pass into the general 
blood-stream via the lymphatic vessels. It is probable, however, that the 
presence either of the adults or of the microfilarias cannot in itself cause 
lymphatic obstruction; this is rather the outcome of secondary sepsis, 
orpnisms occasionally present in the blood-stream invading the dead hel- 
minth and devitalized tissues. Thus the predisposing cause of the resultant 
elephantiasis is the filarial infection, the exciting and essential cause is the 
secondary septic infection. 

b. Tubercle bacilli are well known for their affinity for the lymphatic 
glands. The condition of tuberculous elephantiasis arises as the result of 
lupus or tuberculous ulceration and concomitant infection of the lymphatic 
vessels. Such a case has been well described by White.^^ 

c. Syphilis is a not infrequent cause of lymphatic obstruction, upon 
occasion being followed by elephantiasis (Sequeira^® and Adamsoffi®). 

d. Leprosy occasionally causes elephantiasis through an invasion of the 
lymphatic system by the B. lepra, the condition being known as E. grcceonm. 
Secondary infection from local sores is almost invariably present. 

e. Granuloma venereum or inguinale is stated to eause sometimes an 
elephantoid condition of the labia minora as the outcome of sepsis and scar 
formation. 

/. Infective lymphangitis, of whatever source, is undoubtedly by far the 
commonest cause of lymphatic obstruction. Halstead states tliat it is the 
cause following breast operations. 

g. Malignant disease can readily cause oedema by means of carcinoma 
cells encroaching upon the veins and lymphatic vessels, but the condition can 
rarely be sufficiently chronic for elephantiasis to der'elop. In a personal 
communication Handley mentioned that he had never seen a case of elephan- 
tiasis develop from mammary cancer. There is, however, one striking case of 
elephantiasis arising out of cancer of the prostate described by G. Carmichael 
Low^®. One of us (A. L. G.) was associated wfith this case, and performed the 
autopsy. The thiclcness and density of the corded pehdc and lumbar lym- 
phatics was astonishing. 

h. Toxic, — It is convenient under this head to mention a case encountered 
by Manson-Bahr of elephantiasis following the absorption of chrysarobin in 
the treatment of psoriasis. 

That another factor besides lymphatic and venous obstruction is neces- 
sary for the development of elephantiasis is suggested by : (1) The presence 
of solid oedema for long periods without the appearance of elephantiasis ; 
(2) Its development in cases of solid oedema after attacks of fever and 
lymphangitis. 

It appears necessary, therefore, that not only must there be a transudate 
of lymph, but that it must be changed in some way, as liappens when it 
becomes an exudate as the result of inflammation. It has been shown that 
the lymph exudate in cases of elephantiasis is charged with albumin, an , 
as protein is a stimulant to cell activity and growth, the key to the hyper- 
trophy and hyperplasia probably lies in Starling’s®^ description of the func ion 
of lymph : “ The only way the tissues can receive their supply of protein is 
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from the small amounts ^vluch are filtered through the Wood-vessels 
tlie lymph. The increased exudation of concentrated lymph wlneh oecius 
in inflammatory conditions as the result of injury is therefore 
since it furnishes an abundant supply of protein food to be used up m tlie 
regeneration of the damaged cells.” In elephantiasis the affected part 
receives an increased supply of protein as the result of recurring attacks^ ot 
inflammation, and it is suggested that this protein, instead of merely helping 
in the process of repair, serves by its continuous or perverted action to stimu- 
late the connective tissues to excessive growth. 

As regards the infecting organisms, the origin of the streptococci may 
be from a local or distant focus, and the tropical form of elephantiasis has 
given rise to much controversy. Some authorities contend that a specific 
organism causes the lymphangitis, wliich in turn kills the filaria ; but it 
appears more reasonable to suppose that the death of the parasite occurs 
first, and its body becomes a nidus for the development for such cocci as may 
be carried to it by the blood from any septic focus in the body. Once 
infected, the worm’s body serves as a local reservoir or focus for recurring 
infection of the lymphatics and veins. 

The precarious life of the parasites and tlie prevalence of septic foci 
make elephantiasis in filarial countries a disease of great frequency ; whereas 
the rarity of the combination of venous obstruction, lymphatic stasis, and 
streptococcal infection accounts for the small incidence of the disease in 
uon-filarial countries. 


CLINICAL FEATURES, 

Elephantiasis, when well developed, is sufficiently characteristic to 
require little description, but the early stages are not so easily recognized 
in non-filarial conditions, although only too well known and dreaded w'here 
filarial elephantiasis abounds. 

The Site. ^Elephantiasis may occur on any part of the body, being 
reported of scalp, face, tongue, breast, vulva, penis, testes, and buttocks, 
" •ii^y take the pedunculated form ; all these, however, are unusual, - 

the legs, scrotum, and arms being most commonly affected. Table I, showing 
t ic relative frequency of the parts attacked, is compiled from 4712 cases 
01 tropical elephantiasis reported by various authorities :~ 


Tohlc . I . Rklativf. FnKQUEXCY OF Parts Attacked in 4712 Cases. 
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In non-filarial elephantiasis the leg is the most commonly affected part, 
although it has been reported of the face (MitcheU^S), scrotum (Low^o), and 
is here recorded of the labia (Case 2), penis and scrotum (Case 3), arm and 
legs (Case 4). 

The Onset— In a few patients some degree of oedema may gradually 
occur in a part, but the actual commencement of true elephantiasis always 
dates from the first attack of lymphangitis, whether or not there has been 
preliminary oedema. The initial lymphangitis is sudden, frequently occurring 
during or shortly after an acute illness such as tonsillitis, pneumonia, etc., 
and becoming manifest either as a phlebitis or erysipeloid attack with local- 
ized lymphatic inflammation. These phenomena are associated with con- 
siderable constitutional disturbance, such as sudden pyrexia, anorexia or 
vomiting, and general body pains. During the first attack the diagnosis of 
a local inflammation is alone possible, but should a slight residual thickening 
occur followed by similar attacks, it will permit a diagnosis of commencing 
elephantiasis to be made, and precautions should be taken forthwith to 
ward off further inflammatory attacks leading to unsightly enlargement. 

Progress. — ^The progress of the disease varies in its chronicity, and 
may be described in three stages which insensibly merge into each other. 

First Stage . — The first stage is evidenced by smooth uniform swelling 
or thickening of the part, the overlying skin being smooth, pale, and cool, 
except during attacks of lymphangitis. Apart from such attacks, little 
disfigurement or discomfort is caused ; the attacks may occur at short or 
long intervals. 

Second Stage . — A second stage may be described when the skin shows 
definite thickening and coarsening, and acquires an uneven, ridged appear- 
ance, and the muscles connected with the part are hypertrophied to com- 
pensate for the increased burden. 

Third Stage . — In the third or fully developed stage the skin and sub- 
cutaneous tissues are greatly hypertrophied ; in the case of a limb they are 
thrown into vast folds separated by deep sulci occurring not only at the 
flexures but elsewhere, while in the scrotum there is diffuse ruggedness rather 
than these definite divisions. Upon occasion the skin is thrown up into 
bosses or numerous wart-like projections (E. verrucosa), while at all times 
there is the liability to weeping fissures, indolent ulcers, or abscess forma- 
tion. If the ankle and foot are sw'ollen and the toes unaffected, the peculiar 
‘tortoise-foot’ appearance is seen. At this stage the muscles show some 
degree of pressure atrophy, and slight bone distortion may be obsen^e • 
As the disease progresses, the intervals between the attacks of lymphangitis 
may become prolonged until the attacks cease altogether, or the attac 'S 
may increase in number and severity, the lymphangitis extending more 
and more proximally until deep abscess formation and septiciemia cause 

Contrary to what might be expected, the blood-supply of the part is 
usually good, the veins becoming enormously enlarged. It 
because of this that foreign solutions such as a dye are absorbed iro 
elephantoid tissue in normal time, as was demonstrated from the ren. 
excretion in Case 2. 
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Elephantoid tissue does not pit readily, but Prolonged p™ 

u’ill cause an indentation. This has a practical application m the use oi a 
tourniquet applied over elephantoid tissue before an operation : when fust 
tighteiied the tourniquet may be efficient; later, indentation occurs beneath 
it^ sufficient to permit arterial flow and still prevent venous return so 
causing profuse luemorrhage. If, then, it is desired to use a tourniquet at 
all, it is advisable before starting the operation to _ place around the part 
a second tourniquet against the need of additional tightening. 


TREATMENT. 

Focal Sepsis. — In the treatment of elephantiasis attention must first be 
directed to sources of focal infection, as the attacks of fever and lymphangitis 
arc due to recurring infection from some septic focus, and the removal of 
this, I'll’. Eccles tells us, may produce an amelioration of even an advanced 
condition. The result of an operation is imperilled if this focus is not treated 
beforehand. For example, in Case 1 the septic foci were infected teeth, while 
in two of Sistrunk’s^^ patients the tonsils were diseased. Though teeth and 
tonsils probably form the chief source of infection in non-tropical elephantiasis, 
appendicular, pelvic, or urinary infections may be responsible. 

General Health. — ^The second consideration is to improve the patient’s 
general health and powers of resistance. Rest in bed is necessary during 
the early part of treatment, and endeavour should be made to encourage 
the patient and improve his nutrition. 

Vaccine therapy has a definite place in treatment, and is discussed at 
length in the report of the British Guiana Commission.^* Their conclu- 
sions are that vaccines frequentty abort further attacks of fever and improve 
tile chances of recovery after operation. An autogenous vaccine is best 
wlicn obtained, as may often be done, by the intradermal introduction of 
saline into the affected area during an attack of fever with a view to with- 
drawing the fluid sliortly for culture. Serum has also been used with marked 
success ; Zlatas* advises frequent injections of polyvalent antistreptococcal 
scrum. Specific treatment is, of course, indicated when the disease is the 
outcome of, or accompanied by, syphilis or leprosy. 

Local Conditions.— Elevation of the affected part is essential throughout 
treatment, and those suffering from elephantiasis of the lower limbs should 
slccj) henceforth with the foot of their bed slightly raised. In the daytime 
such patients should have the affected limb supported by constriction, as 
may be done by a crepe bandage, elastic stockings (made to lace up), or 
the less expensive ‘Occulta’ stockings. 

Massage of the affected part in the absence of inflammation will do 
much in restoring the vitality of the affected tissues ; it should be deep and 
vigorous. * 

Such measures may appear commonplace enough, but their proper appli- 
cation suffices to arrest mild cases, and if applied some weeks before operation 
penult a much better prognosis. The need for this preparation is emphasized 
by Sislrnnk and from our experience we readily endorse his opinion. It 
will be found that the liealing of ulcers of long duration can thus be aehieved. 
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Operations.--When, and only when, the foregoing measures have proved 
insufficient, must operation be considered. At one time amputation was the 
only operation practised, and it remains so for scrotal and breast enlargements. 
For the limbs, the stages by which we have come to regard the Kondoleon 
operation as the ideal one are interesting. Conservative treatment was first 
attempted in 1851, when Carnochan^® ligatured the femoral artery in the 
hope of starving the growth. Based on wrong pathology, this was soon 
abandoned. In 1908 Sampson Handley^® published his work on lymphangio- 
plasty. The method was successful in relieving oedema of the arm resulting 
from cancerous deposits, but, as would be expected in a disease whose back- 
ground was a streptococcal infection, the silk caused irritation and the channels 
became occluded. In his own words, “ This hope that lymphangioplasty 
might establish for itself a definite position in the treatment of elephantiasis 
seems to be doomed to disappointment.” 

In 1911 Lanz®^ reported a cure by embedding multiple strips of deep 
fascia into trephine openings in the bone, after first trying the effect of inter- 
posing them among the muscles. Later he suggested implanting the spermatic 
cord with its rich plexus of lymphatics into the inguinal region. This was 
accidentally done by Milroy, who, by excising a diseased testis, brought 
about the cure of a leg affected with the disease which bears his name. In 
1912 Kondoleon,^® a Greek, published seven cases which form a landmark in 
the treatment of elephantiasis. As long ago as 1874 Sappey^® had pointed 
out that the deep fascia forms an impenetrable barrier to the exchange of 
lymph between the superficial and deep lymphatic systems, Kondoleon 
confirmed tliis statement clinically by observing that the thickening in 
elephantiasis was limited to the skin and subcutaneous tissues. His curative 
principle, therefore, was to remove long strips of deep fascia and so establish 
communication between the deep and superficial lymphatics. 

The technique for the lower limbs as slightly modified by Sistrunk*^ is 
as follows : An external incision is made from the external malleolus to the 
great trochanter of the femur, and an internal one from tlie internal malleolus 
to the mid-Poupart line, no attempt being made to preserve the internal 
saphenous vein. A large slice of oedematous skin and subcutaneous fat is 
removed, and the aponeurosis removed three fingers in breadth throughout 
the length of the incision. The skin is then sutured in contact with the 
muscles, leaving no provision for drainage. The operation is conducted in 
stages. The wounds were found to heal readily, a point in favour of t le 
view that there are no streptococci lying quiescent in the tissues but tia 
they are intermittently deposited there. Later Sistrunk advised remova^ 
of redundant skin. He reports 31 cases with excellent results. HiU,‘ 
Roj^ster,®^ and Henrj’"®® each report a successful operation. 

In dealing with scrotal enlargements the operation may be complicated 
b}’’ the presence of a hernia, hydrocele, abscess formation, etc. Care u pre 
liminary examination and preparation are essential if disaster is to e ar oi « . 
Amputation, with special measures for ensuring lymph drainage, ’ 

a new scrotum being formed, if necessary, by plastic methods, i 
cribes such an operation : “ The incisions were made at the externa a i 
inal rings, the cords were found in a mass of blubbery areo ar issu 
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Esmavched the scrotum and removed it entirely, with the loss of little blood. 
Bringing the organs into position I covered them with the adjacent skin, 
and in the extensive opening up I was careful to expose as much as possible 
of the deep muscular spaces. Upon the dorsal surface an incision was made 
tlie whole length of the penis, Avhich was freed from its covering. A veiy 
extensive dissection of the skin over the pubis enabled me to sew the pubic 
skin to the mucous membrane of the gland, and it practically covered the 
organ. In this case an attack of elephantoid fever ensued, so Matas’ serum 
treatment was applied. The end-result was eminently satisfactory. 

This is quoted as a concise outline of the operative procedure, but we 
follow ChatterjB* in discarding the use of a tourniquet altogether and 
dividing the base of the tumour as the first step, so exposing and clamping 
the chief vessels as they converge upon the scrotum. Chatterji®^ advises 
against the use of pubic skin as a covering for the penis, on the grounds of 
tliickness and hairiness ; he prefers to leave a raw penile surface to which 
skin-grafts may later be applied (cf. Case 5). 


PROGNOSIS. 

As regards life the progress is usually very fair, although in the tropics 
many sufferers from elepliantiasis die as the result of acute septicsemia follow- 
ing an unusually severe attack of lymphangitis. In the late stages of the 
disease patients may be bed-ridden with deformity and occasional pain. 
For the limbs, when the condition is advanced, the Kondoleon operation 
holds out the best prospects of a cure, though it is probable that the fibrous 
covering of the muscles will eventually be replaced. This actually occurred 
in Case 2, as was proved during the fifth operation by finding that a thick 
fascia, indistinguishable from the original deep fascia, was present covering 
muscles from which it had previously been removed. Nor was there any 
sign of muscle hernia as suggested by Henry On the permeability -of~this 
fascia is said to depend the success of the operation ; probably it is only a 
matter of time till it becomes so thick as to be impermeable to the lymph. 


CASE REPORTS. 

Case 1. — ^lalc, never resident in the tropics, age 2T in 1023, was recovering from 
an acute attack of tonsillitis when pains started around the left ankle, succeeded 
next day by local tvdenia and ‘tightening pains' in riglit chest accompanied by fever. 
The ludcinu lessened but never disappeared, being kept in check by a crepe bandage 
'I'wo months from the onset the tonsils were enucleated : five months later an acutely 
inHamcd appendix was removed. Other systems normal. Good health for four 
years : then began a scries of attacks of clcphantiasic fever. The first started with 
Muldcn fever followed by profuse vomiting. Twelve hours later the superficial 
inguinal glands and then the whole course of the lymphatics acconipanvino- the 
internal saphenous vein became acutclv inflamed, though the vein iiceir 
lUvafTeelctU In a monlh the Icsr ’ *■ 


iinutreeUMi, in a month the Icjx ^vs\s normal except for an increase of rnrlpmo 
.‘Similar attacks occurred during the next three years, vomiting heenmin" less ' 

able. Sometimes fever was the first sign, at times the glandular swcllinrr 

nation of the lymifliatic vessels. Definite circumscribed areas of Vkin°*^”^^^ 


inllamm 
always afTeetcd 
freely after the 
although no obvious caries was present 


becoming a dusky-red colour, ccdematoiis, raised, and dTsml^!!. 
attacks. dental septic focus was sugecsted bv Mr. McAdam " 

The second left molar was bluish in colSr 
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It had been filled, but its root not treated ; skiagrams disclosed a root abscess An 
attempt was made to sterilize the abscess, but a mild attack of fever recurrint' three 
months later, the tooth was extracted by Dr, F. O. Human. One of the roots appeared 
almost broken, so great had been the absorption. Bacteriological investigation 
was unsuccessful owing to the previous antiseptic dressings. Mild attacks of fibro- 
myositis, which had formerly been present, disappeared after the extraction. {The 
case has been described elsewhere®^ up to this stage, though its nature was unknown.) 

One year later a somewhat atypical attack occurred, and two days later a 
crowned tooth became tender and fibromyositis again appeared. Skiagrams showed 
nothing abnormal ; the tooth, however, was extracted, and a granuloma was found 
on one root. Bacteriological examination by Dr. R. Canti disclosed streptococci and 
diphtheroids in the granuloma. The pulp cavity was full of greenish pus from which 
a scanty gro%vth of Staphylococcus albtts was obtained. This second extraction was 
done on Aug. 27, 1927 ; since then there have been no further attacks. 

CojiMENTS.— -The primary lesion was clearly a thrombosis of the venai comites 
of the posterior tibial artery as a complication of the tonsillitis. The series of febrile 
attacks was the result of inundation of the damaged limb wth showers of streptococci 
periodically liberated into the blood-stream from the septic teeth. Inattention to 
these septic foci would undoubtedly have led to elephantoid tissue supervening upon 
the oedema at the left ankle. 


Case 2 (Figs. 236-246). — ^An unmarried woman, age 31, was admitted to the 
Hospital for Tropical Diseases on Feb. 4, 1924, under Dr. G. Carmichael Low. 

History. — Family healthy except one brother who died two years preidously 
from phthisis. Previous illness unimportant. Present illness began in 1907, at tiie 
age of 14, with painless gradual swelling near the right ankle without apparent cause 
when the patient was in good health. About 1912 the left ankle began to swell in a 
similar manner. In 1917 she was confined to bed for two months with pneumonia 
and inflammation of both legs. Delirium was present for some days. Four succes- 
sive abscesses formed and burst spontaneously in the right leg. This illness was 
followed by a more rapid increase in the size of the limbs and recurring attacks of 
lymphangitis, always in the right leg except the last two, which affected the left 
leg. These attacks occasioned great pain, and the last occurred a fortnight before 
admission. Both legs at times exude a clear fluid through small holes, these appear- 
ing one at a time and closing spontaneously in about a iveek. 

Physical Examination. — General nutrition good and systems all normal except 
for a rather nervous temperament suggestive of slight hyperthjToidism. Teeth 
carious. Abdominal palpation, rectal and vaginal examinations, and cystoscopy 
disclosed nothing abnormal, nor did radiograms of the pelvis and abdomen. Blood- 
counts : red cells, 4,550,000 ; white cells, 12,000 ; haemoglobin, 80 per cent ; poly- 
morphonuclear s, 69 per cent ; lymphocytes. 27 per cent ; large mononuclears, 3 per 
cent ; eosinophils, 1 per cent ; no parasites. The labia majora -were elephantoid 
and warty in appearance, left worse than right ; rest of vulva normal. Both lower 
limbs were greatly enlarged below the inguinal and buttock flexures (Figs. 230 and 
243). Chronic inflammatory changes in skin above both ankles and on postero- 
internal aspect above right knee. 

Progress. — After a fortnight’s preliminary cleansing, massage, and dental treat- 
ment, operative measures were started, very little being done at first on account of the 
short time that had elapsed since the last febrile attack. Colonel J. J. Pratt was m 
charge of the first three operations, in association ivith one of us (A. L. G.), who 
carried out the remaining four operations, the patient being allowed home between 
some of them. The last operation was performed on Oct. 25, 1924, practically a 
of the elephantoid tissue on the limbs and labia having been removed ; I'lgs. -rfi 
and 238 mve some idea of the intermediate stages. The operations consisted oi 
removal from below upwards of as much elephantoid tissue as possible by means oi 


elliptical incisions and undermining, thus remomng large masses of 
Sding underlying portions of deep fascia. The incisions were planned so Bmt 
the skin edges could best be draivn together. A tourniquet 
operation only, being found unsatisfactory- owrng to the oedema of the thighs 
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redundant tissue of the labia was removed in a similar manner. Tension sutures 
when used were removed on the third to the fifth day, some of the remaining sutures 
being left to the tenth or twelfth day. Primary union was obtained on each occasion. 
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Since 1924 the patient has been seen from time to time, and has remained in 
good health, free from severe lymphangitis, though attacks of a very mild character 
occasionally occur. Her activity is nearly normal ; she has even danced ! The 



Fig. 211.— Case 2. Sile ilew. 
Note that indentations are not con- 
fined to the flexures. 


Fig. 212 . — Case 2. Nearly four 
years later. 
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scars are all soundly healed, nor is there ever any weeping or oozing from the limbs ; 
the new-formed labium majus has slightly increased in size, and the labia minora 
arc a very little enlarged. The patient Avas last examined on Jan. 22, 1928, and 
the measurements then taken are tabulated for contrast Avith former measurements, 
Avbile Figs. 2-tO, 212, and 244- shoAv the present condition. 
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TaMe II. — Ciecumferentiai. Measurements in Inches in Case 2, 
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The measurements on Jan. 22, 1928, were taken in the evening, when at their worst ; 
they decreased with the niglit’s rest. 


CojiMENTS. — The origin of the oedema remains obscure, but clearly the inflam- 
matory attack in 1917 determined the onset of the elephantiasis. By operating on 
the limbs in sections, all shock or inflammatory reaction was avoided and sound 
liealing obtained. The patient is now well into the fourth year since completion 
of treatment, and there has been no leaking or marked enlargement anywhere, so 
that, although some degree of recurrence is manifest, the condition remains satis- 
factory. 


Case 3. — A man, age 24, admitted to the Hospital for Tropical Diseases on 
May 10, 1921, under Dr. G, Carmichael Low. 

History. — Patient was born in Australia, and went to sea in 1909, trading 
chiefly between South Africa, Honolulu, and England ; served in Mesopotamia in 
1916, when he contracted syphilis and gonorrhoea, which resulted in bilateral inguinal 
buboes together with fever, and swelling of the left leg. Both buboes were opened 
and the infected glands removed. Evidently the removal was radical, as primarj' 
healing followed. After this, occasional bouts of fever occurred, accompanied by 
swelling of scrotum and left leg. In 1919 in Australia he had three such attacks, 
and lymphangioplasty ivas done, carrying silk threads from the scrotum into the 
abdomen : the result was unsatisfactory. It was recorded then that no microfilari.'c 
were present in his blood. At Gibraltar in 1921 he suffered for six weeks from 
malarial fever, returning to England in March. l^Tien admitted to hospital benign 
tertian malaria parasites were present in his blood, but no microfilaria; were found. 
The Wassermaim reaction was fully positive. The scrotum was found to be 
moderately enlarged and thickened, as was the skin of the penis, especially on the 
dorsal aspect. Other systems were normal except for an enlarged spleen, u hiie 
his syphilis and malaria were being treated the elephantoid tissue of the scrotum 
and penis was removed and plastic flaps formed, ivith good result. 

Comments.— As no microfilaria; were ever found, as Ins chance of becomi „ 
infected with filarim was small, and as the beginning of the elephantiasis was ‘Jefinitel} 
associated with his venereal infection and buboes, it seems I® f 

the patient’s condition to this source, a contributory factor being «« too drastic 
clearing of the buboes at the operation. It is interesting to note the fad re o 
lymphangioplasty. 

Case 4.-A man, age 47, admitted to the Hospital for Tropical Diseases on 

Ti'nh 1922 under Dr. G. Carmichael Low , . „ „„„ 

History.— Born in India of white parents, patient came to England at the , 
of 5 years. From 1892 to 1908 he was a ships steward serving m , ! 

Chinese, and Pacific waters ; then, in perfect health, obtained shore job. - 

”” Im.lmss.— In 1906, while gardening, he injured the knuckles oMhc 

left hand. Inflammation and swelling set in at at times, 

weeks the hand and forearm w'ere greatly sivollen, and the palm aiscn ^ 
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The sAVclling gradually subsided, but use of the hand was lost Later 

inflammation oceurred accompanied by increasing swelling, unti by Tn 1014 

Avcrc as bi- as a normal mist and the mist was 24 in. m eircumference In 1914 
venous thrombosis occurred first in the left leg, then in the right. In September 
1915, the arm M'as amputated above tlie elbow* Soon his feet and legs ^ 

.swell and were painful at times. , , ^ i tUo 

Wicn admitted to hospital he was found to have elephantiasis of both legs, the 
toes being ulcerated and the skin pigmented. General and local palliative treat- 
ment Wes’ given, and the patient discharged slightly relieved. , , , 4 .- 

Comments. — ^^Vhile possibly of filarial origin, it appears likely that the elephanti- 
asis was the outcome of the septie wound sustained in the left hand, and certainly 
to this can be attributed the venous thrombosis which paved the way for the 
elephantoid condition of the legs. 


Case 5. — An Indian lascar, admitted to the Hospital for Tropical Diseases on 
.Tunc 17, 1921, suffering from elephantiasis of the scrotum and penis. Microfilariai 
were present in the patient’s blood. The scrotum was rather smaller than a foot- 
ball, and was removed by Colonel J. J. Pratt without difficulty. The penis w'as left 
mostly denuded of skin. Three weeks later Thiersch grafts were applied with satis- 
factory results. 

CoM.'UENTS. — A straightforward example of filarial elephantiasis illustrating the 
need for skin-grafts. 


Case 0. — IVc would cite again the case of elephantiasis that was reported by 
Dr. G. Carmichael Low.-” Cancer causing elephantiasis must be so rare that no 
apologj’ is made for a second reference to this patient, whose disabilitj’^ arose from 
cancer of the prostate. 


SUMMARY. 

1. Elephantiasis is a condition of hypertrophy and hyperplasia develop- 
ing in a ])art as the result of excessive protein from lymphatic exudate. 

2. Tliis exudate is present as the result of infection, most often strepto- 
coccal, occurring in a part primarily presenting venous and ljunphatic stasis. 

3. Tropical elephantiasis has the same essential pathology as that occur- 
ring in temperate climates. 

4. In treatment focal sources of infection must be sought and removed, 
and other pre-operative measures adopted. 

o. Kondoleon’s operation holds out good prospects of a prolonged 
temporary, if not permanent, cure. 

(i. Case reports are given illustrating various points in the patholofry 
and treatment of elephantiasis. 


Our best thanks arc tendered to Dr. G. Carmichael Low for allowing ns 
to cite patients admitted to his hospital beds, and for a critical survev of “this 
paper : likewise to Dr. Manson-Bahr for helpful hints as to classification 
l ormerly Colonel .1. J. Pratt suggested joint publication of Case 2, and we 

gi a chilly acknowledge his work and advice in connection with it. and 
Crt.vr 
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THE DEPRESSIVE INFLUENCE OF THE SYMPATHETIC 
NERVES ON GASTRIC ACIDITY. 

By H. jMOLL, 

MEDICAL TUTOR AND REGISTRAR IN THE UNIVERSITY OF LEEDS ; 

AND E. R. FLINT, 

ASSISTANT SURGEON IN THE GENERAI. 1NFIR?L\RY, EEEDS. 

This study has been undertaken in order to obtain further information about 
the inhibitory influence, if any, of the sympathetic nerves on gastric acidity. 

Evidence in favour of the depressive influences reaching the stomach 
by the splanchnic nerves ivill be deduced from : — 

I. Clinical Obseivations : (1) Gastric analyses in cases of hyperthyroidism ; 
(2) The effect of thyroid feeding on gastric secretion ; (3) Changes produced 
by adrenalin and nicotine administration ; (4) Depressive action of emotions 
on acid secretion. 

II. Exj^erhnental Observations : Observations on HCl secretion after 
bilateral section of the splanchnic nerves in the dog. 

I. CLINICAL OBSERVATIONS. 

1. GASTRIC SECRETION IN GRAVES’ DISEASE. 

It has been a matter of some dispute whether in hyperthyroidism gastric 
secretion is raised or lowered. The mass of evidence, however, points to a 
tendencji towards anacidity in this disease. Lockwood,^ in a study of 90 
cases of definite hyperthyroidism, made gastric analyses in 24 cases which 
presented digestive symptoms, and found that achlorhydria was present 
more often in severe cases, and that it was more frequent in cases of true 
exophthalmic goitre than in the forme fniste and in the adenomatous types. 
Of the 24 cases in which he made gastric analyses, 10 were achlorhydrias, 
3 gave a hypochlorhydria, and 11 showed normal figures. He concluded 
that his findings suggested a tendency in hyperthyroidism towards a diminu- 
tion rather than towards an increase of gastric secretion. 

Barker^ states that in exophthalmic goitre the gastric secretion as a rule 
is^ diminished but that there are certain cases in which it is increased. 
King® reports increased stomach and intestinal motility with an achlorhydria 
in exophthalmic goitre. Wolpe* found achylia constant in all cases of pro- 
nounced types of exophthalmic goitre, but the hydrochloric acid was unchanged 
m other types of Inqierthyroidism. Leist® found that of 8 cases of exoph- 
thalmic goitre 7 showed achlorhydria, and explained his findings on the 
basis of a subnormal protein content of the blood serum rather than of a 
liormonic action. 

In contradistinction to these findings, others report hyperchlorhydria 
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in Graves’ disease. Neilson® makes the statement that hyperacidity is 
frequent in hyperthyroidism, and the same is reported by Boenheim.? 
Maranons observed sometimes crises of hyperacidity. Sajous^ states that 
excessive tiiyroid secretion causes excessive metabolism in the gastro-intestinal 
mucous membrane and muscles, with increased secretion and motor activity, 
manifested by hyperchlorhydria, gastro-succorrhoea, frequent vomiting, diar- 
rhoea, and serous light-coloured stools. 

In view of these contradictory reports, largety due to scantiness of 
obsei’vations, one of us^'* (H. M.) was led to make a more extensive study 
on 50 cases of hyperthyroidism. The cases Avere divided into groups. 
The folloAving table is a summary of the gastric analyses of these cases :~ 


Tcblc /.—SuMMAnv OF Gastric Anauyses op 50 Cases 
OF Hyperthyroidism. 



Achlor- 

HYPnZA 

Hvro- 

cHi.on< 

HYDBU 

Kossial 

High K. 

Chronic Graves’ disease of more 
than 2 A’cars’ standing 

23 

0 

1 

I 

Acute Graves’ disease of less 
than 1 year’s standing 

' 4 

4 

a 


Toxic adenoma 



4 

2 

1 

Forme fruslc 

a 

— 

2 

1 

Puberty hyperplasia . . 

— 

1 

1 

1 

Total 

22 

15 

” 1 

4 


The chief conclusions to be drawn from these findings are : (1) That there 
is a constant tendency towards subnormal or absent secretion of HCi in 
Grai^es’ disease ; (2) That the achlorhydria is more frequently found in cases 
of hyperthyroidism of long standing, while in the more acute cases the gastric 
secretion is least diminished ; (3) That the secretion of HCI in cases of toxic 
adenoma and puberty hyperplasia is usually normal or subnormal but never 
absent. 

These observations seem to offer an explanation Avhy so many observers 
have made such contradictory statements, as it ivould appear that the 
achlorhydria in hyperthyroidism is an acquired condition and not consti- 
tutional in the patient, and that it occurs in the course of the disease, 
the cases of long standing presenting it in the most pronounced fashion. 
Furthermore, as the achlorhydria in Graves’ disease has a maximal incidence 
in the more chronic cases, it is possible that it may be due to a persistent 
stimulation of the sympathetic system by the thyroid toxsemia. 


2. EFFECT OF THYHOID FEEDING ON GASTRIC ACIDITY. 

The literature reveals cAmn more contradictory reports on the effects 
produced on gastric secretion by experimental thyroid feeding m animals. 
Boenheim” states that after injections of thyroid extract the secretion o 
the stomach is raised. Rogers^^ and his associates found that m dogs Avitn 
a JanCAVay fistula the subcutaneous injection of the Avatery saline extract o 
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the tlmoid mcreased the gastric flow. The quantity of gastric juice and 
the total acidity were estimated for three l5-minute periods. It was con- 
cluded that the thyroid activates gastric secretion through the vagus )y 
facilitating the abso'rptiou of ‘food’ by the cells and the metamorphosis of 
this food into the cell’s secretion. 

Truesdale^^ made use of a Pawlow pouch and gave 0-3 grm. to 1 grm. 
of thyroid extract per kilo, of body Aveight, and observed in all cases a decrease 
in the continuous secretion of gastric juice. In discussing the results he oflers 
the following explanations ; The diminished secretion might be a secondaiy 
result of disturbed metabolism and other abnormal conditions AAdiich might 
produce changes in the blood constituents, thus affecting the actiA'^ity of the 
secreting cells ; and lastly the thyroid might act through a disturbance of 
the nervous mechanism of gastric secretion by inhibiting the nervous impulses 
of appetite or by stimulation of inhibitory secretory nerves or by inhibition 


of secretory nei'Ams. 

Hardt^^ made tAVO experiments on dogs, Aveighing 2-5 and 4 kilo, 
respectiA’'ely, AA’hich Avere fed Aidth 10 grm. of Armour’s desiccated thyroid daily 
oA'er a period of tAvo Aveeks. The collection of gastric juice Avas begun one 
hour before feeding and continued for one hour after feeding. The controls' 
AA’ere made by feeding the same quantity of meal in the absence of the 
thyroid. As a result of these experiments Hardt found no indication of 
either hyperacidity or hypersecretion folloAving thyroid administration. In 


both dogs, on the contrary, there Avas a tendency tOAvard depression of the 
acidity and of the rate of secretion. The dogs Avere in pei'fect health, and 
to all appearances the thyroid had no toxic effects. The acidity and the 
A-olume of the gastric juice returned to normal a fcAV days after the thyroid 
feeding aa’us discontinued. 


It is difficult to gauge to Aidiat extent thyroid feeding influences gastric 
secretion from the observations mentioned aboAm, as tbe gastric analyses in 
most cases haA^e been carried out oim- too short a period — three-quarters of 
an hour in the experiments of Rogers and his associates, and one hour in those 
made by Hardt. Moreover, only the volume of gastric secretion and the total 
acidity Avere estimated, not the free HCl. We haAm therefore thought it Avell 
to repeat these experiments on four dogs AA'ith a Janeivay fistula, fractional 
gastric analyses being carried out over periods of several hours. Thyroid 
extract (Burroughs & Wellcome ‘tabloid’ thyroid gland) Avas administered 
to the dogs in increasing doses until a definite loss of Aveight Avas obtained, 
amounting to 5 to 10 per cent of the body AA'cight of the animal. The amount 
of thyroid extract required to produce this Avas found to be equiimlent to 
1 gnu. of fresh gland per kilo, of body Aveight of the animal. Fractional 
pastric analyses conducted under exactly the same conditions Avere made 
before and after thyroid feeding and the results compared. The test-meal 
Avas the standard oatmeal gniel, of Avliich a pint Avas given to the doo- ; 
sometimes the animal Avould refuse to take the full amount, but ahvays 
took siifiicient for the gastric analysis to be made. The total acidity and 
t he tree HCl Avere estimated over a period of five hours. As it Avas found 
that tree HCl is not secreted after an oatmeal gruel test for at least an hour 
an interval of an hour Avas alloAved betAA-een the feeding time and the taking 
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fasting i J J 1 hr 11 a J} 2kr.2i SI Shr 3^ 3} 4 hr. 4i 4^ 

Fig. 247. — Thyroid feeding. Dog V {fiee Protocol 2). 
A, Free HCI before feeding ; B, After 8 days of feeding. 


fasting i i I 1 hr. t\ 7J 2hr 2k 2^ 21 3 hr. 5i 3i 4 hr. 4 ^^ 4^ 4J Shr 

Fig. 248. — Thyroid feeding. Dog VII (ses Protocol 1). 

A, Free HCi before feeding; B, After 32 days of feeding ; C, After 21 days 


hsiing\ i i nr. ^ H Shr. 2i 2k SI 3f>r. 3i 34. 3J 4hr.4i 4k Shr. 

Fig. 249. — ^Tiiyroid feeding. Dog III {see Protocol 3). 

A, Free HCI before feeding ; B, After 8 days of feeding ; C, After 15 days 


fasting i k 3 Ihr Ik H Shr 2k 2\ 2l Shr 3k 3k 33 4hr.4i 4), 43 Shr Sk 

Fig. 250, — Tliyroid feeding. Dog VI (sec Protocol 4). ^ 

A, Free HCI before feeding; B, After 12 days of feeding; C; After -1 uaj 
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of the first sample. The dogs were in a good state of health throughout the 
whole time of thyroid feeding, but towards the end of the course became 
rather restless and irritable. The urine was frequently tested for sugar, but 
none at any time developed glycosuria. At the end of this paper protocols 
of the experiments are given. In two cases {Dogs V and VII) thyroid feeding 
produced almost- complete achlorhydria, free HCl being absent in all the 
samples except in one towards the end of the examination. In these two 
cases, therefore, thyroid-gland feeding markedly delayed and inhibited free 
HCl secretion {Figs. 247, 248). One of these dogs, however, died during the 
course of thyroid feeding, and it is possible that the state of bodily depression 
preceding death may partly account for the lowering of gastric secretion in 
this case. 

In the third dog {Dog III) the curve of free HCl was only very slightly 
lowered, if at all {Fig. 249), while in the fourth experiment {Dog VI) thyroid 
feeding produced a slight rise in acidity {Fig. 250). 

It is therefore difficult to drarv any coir elusions from these results. 
Thyroid administration certainly does not lead to lowering of gastric secretion 
in all cases, while in some it may even raise it. These experiments would 
seem to explain why different observers har'^e reported contradictory results. 


3. CHANGES PRODUCED BY ADRENALIN AND NICOTINE, 

Adrenalin. — It is interesting to note the effect which adrenalin has on 
gastric secretion, because, according to Langley,^ ^ adrenalin and certain 
related substairces produce effects which are, in nearly all cases, like those 
brought about by stimulating the sympathetic nen’^es ; although there are 
exceptions, such as the case of the sweat glands, where sympathetic 
stimulation has a marked effect and adrenalin has none. 

There is a great mass of evidence, gathered from experiments by Elliott,^® 
Tumpowski,!’ and more recently by Brown and M'Swiney,^® that adrenalin 
inhibits the motor activity of the stomach, and a similar action has been 
observed on the secretory function of the stomach. Rogers, together with 
others, found that on dogs with a Janeway fistula injection of epinephrin or 
of suprarenal nucleoproteins inhibited gastric secretion. Lim^® states that 
adrenalin does not inhibit the secretion, but that it may delay its outflow 
from the stomach. His results, however, are opposed to those of Hess and 
Gundlach.™ These authors found a strong inhibitory action of adrenalin on 
gastric secretion in all their experiments, the intensity of the effect depending 
on the amount of adrenalin administered. The inhibitory action Avas found 
to be greater on the volume of gastric juice than on the total acidity and 
free HCl. One of us (H. JI.) tested the action of adrenalin on two cases of 
hypcrchlorhydria in man, and the results pror^ed that adrenalin has, on the 
contrary, a definite inhibitory action also on the secretion of free HCl. The 
fust experiment was carried out on a case of hj’^perchlorhydric dyspepsia 
uithout clinical or radiological evidence of gastric or duodenal ulceration. 
A test-meal followed by a fractional gastric analysis shoAved a hyperchlor- 
hydria Avith a climbing type of curve. A second test Avas made ten days 
a terwards, and at the end of the first hour a subcutaneous injection of 15 
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minims of 1-1000 adrenalin was given. The charts showed a surprising change 
(Figs. 251, 252). Following the injection of adrenalin the HCl curve dropped 
down to zero, only to rise again to even a higher level within the second hour. 
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a half days, until after the fifteenth injeetion there oceurred abruptly sym- 
ptoms of sympathetie stimulation, viz., tachycardia, palpitation, and tremor. 
Thereupon a second fractional gastric analysis was made. This showed a 
striking lowering of the HCl curve, though the emptying time of the stomach 
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Fig. 253. — ^Before giving 15 injections of 5 min. of 1-1000 adrenalin at four -hourly- 
intervals over a period of two and a half days. A, Free HCl ; B, Total acidity, 


fasting J i J 1 hr 1i 9hr. 2X 2^ 2l_3hr. 3\ 



Fig. 254. — Same case as Fig. 253 after the injections of adrenalin. 

and the amount of duodenal regurgitation had remained the same. It is 
interesting to record that, following the injections, the patient felt consider- 
ably better and was free from pain for several days. (Figs. 253 , 254 ..) 

Nicotine. — If stimnlation of the sympathetic causes this change in acid 
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secretion, then paralysis of the sympathetic should have the opposite effect. 
The drug best kno'svn to have such an action is nicotine, inasmuch as Langley 
has shown that it paralyses the preganglionic sympathetic cells. It has already 
been noted by many observers how smoking increases the secretion of HCl 



Fig. 255. — Before giving 30 injections of i gr. of nicotine tlirioe daily over n period 
of ten days. A, Free HCl ; B, Total acidity. 
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mterest. One of us (H. M.) had the oppoiWty of observing the action of 
nicotine on gastric acidity when this drug was administered to 
of post-encephalitic Parkinsonism in an attempt to reduce plastic tone. 
Nicotine, in the form of pure alkaloid, was administered hypodermically 
thrice daily in doses varying from yV to i gr. over a, period of two o nee 
weeks. In six of these cases fractional gastric analyses were made before 
and after the course of treatment. One case shows no change in gastric 
acidity. The other five all show an increase in HCl secretion. In one case 
{Figs. 255, 258) the cuiwe rose from a normal chlorhydria to a very definite 
hyperchlorhydria after ten days of nicotine treatment, ^ gr. of the drug 
having been administered thrice daily (30 doses of t- gr., or a total dose of 
G gr.). 


If deductions may be drawn from these experiments, one is justified in 
concluding that adrenalin lowers gastric acidity bj’’ stimulation of the sym- 
pathetic, whereas nicotine raises it by paralysing the sympathetic. 


4. THE DEPRESSIVE ACTION OF EMOTIONS ON GASTRIC ACIDITY. 

Cannon-^ found that in a cat any sign of rage or distress, or mere anxiety, 
was accompanied by a total cessation of the movements of the stomach, and 
that even slight psychic disturbances ivere accompanied by stoppage of 
peristalsis. His obsen^ations were confirmed by Auer^® and by Lommel. 
Furthermore, it would appear from other experiments that the sympathetic 
system for the greater part, and the vagus to a less extent, provide the course 
for these inhibitory impulses. Thus, lasting inactivity of the gastro-intestinal 
tract was produced reflexly by trauma of the testicles in certain experiments 
made by Murphy and Cannon-^ on the dog, while these observers noted that, 
if the splanchnic nerves had been severed previously, trauma of the testicles 
had no effect whatever. Respiratory distress was also shown to inhibit gastric 
motility refiexly only when the sympathetic and the vagus nerves were intact ; 
when these were cut, ci’en a marked degree of respiratory distress failed to 
slop the movements of the alimentary canal. As counterpart to this inhibi- 
tory action of emotions on gastric motility, interesting observations—although 
unfortunately few in number — have been made on a similar depressive influ- 
ence on the secretory function of the stomach by unpleasant emotions. 
-According to Langdon Brown-® the antagonistic action of the sympathetic is 
move clearly demonstrated in the inhibition of salivary seci'etion than of 
gastric or pancreatic. This inhibitory action is well seen in the dry mouth 
of Icav. which is the physiological basis for the old Indian ‘rice ordeal’ in 
which persons suspected of crime were given consecrated rice to chew. The 
man who spat it out dry was adjudged guilty, for the fear of detection had 
stopped salivary secretion. But there can be little doubt that the sympathetic 
lias a corrcsjionding inhibitory action on gastric secretion. Bennet and 
\ enables-® have obscr\'cd the variations of gastric acidity in man during 
liypnosis, and by this very inget\ious method of evoking emotions found 
that suggestion of nausea caused delay of emptying and inhibition of gastric 
secretion, while suggestion of hunger on the contrary caused rapid emptvin" 
and a rise of acidity. Great anxiety (such as produced by suggesting to' the 
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hypnotized subject, an old army man of the Flying Corps, that he was 
involved in an aeroplane smash) caused strong inhibition with delayed empty- 
ing rate. ^ 

Some interesting observations have also been made on the effect of fright 
on gastric secretion in dogs by Bickel and Sasaki.^’ These authors report 
that, by frightening dogs during the process of conducting a fractional 
analysis of the gastric juice, they were able to note a considerable fall in the 
volume, though the acidity rvas not much influenced. 

II. EXPERIMENTAL OBSERVATIONS. 

THE EFFECTS ON HCl SECRETION OF SECTION OF THE SYMPATHETIC 
NERVOUS SUPPLY OF THE STOMACH. 

Few experiments have been made with a view to ascertaining the changes 
in acid secretion of the stomach after section of its sympathetic nervous 
supply. Schupfer"® excised simultaneouslj'^ and bilaterally the anterior and 
posterior nerve-roots lying between the 4th and 8th or between the 5tli and 
9th dorsal segments in the dog, and found as a constant result an increase 
in gastric acidity. This rise of acidity depended for the most part on an 
increase of combined HCl, and to a less extent on that of free HCl. Gaultier*® 
found that stimulation of the splanchnics or of the solar plexus did not affect 
gastric acidity, whereas section of the splanchnics and avulsion of the solar 
plexus gave rise to a constant and pronounced hyperchlorhydria. 

Apart from these two observations, from a not very complete review of 
the literature, we failed to find any more reports of similar experiments. The 
following is an experimental study whieh was undertaken to ascertain the 
effects of bilateral section of the splanchnics on free HCl secretion. 

EXPERIMENTAL TECHNIQUE. 

In order that the results obtained in experimental conditions in animals 
may be assessed at their true clinical value, it is essential that the experi- 
mental obser-smtions should be carried out under similar conditions to those 
which are in use in the clinical laboi'atory. We have therefore endeavoured 
to carry out fractional gastric analyses in the dog on similar lines to those 
of an ordinary standard Rehfuss test-meal. The only difference between the 
former and the latter was the way in which the tube was introduced into the 
stomach. As it was impossible to introduce the Rehfuss tube through t ie 
mouth in the dog, we adopted a Janeway fistula, this being the least h'e} 
to interfere with the nervous supply of the stomach ; it was made in le 
following way. General anresthesia was induced and maintained by the open 
method, ether being used throughout. A paramedial incision of the a x omen 
was emplojmd, and before proceeding to make the fistula the left sp anc inic 
nerve was exposed and cut; this ivas done because otherwise the approac 
to the left splanchnic nerve would have been made very difficu t > 
presence of the fistula. Ducceschi^® has brought evidence to show 
afferent fibres in each splanchnic nerve are connected through iilamen 
the cceliac plexus -with the entire surface of the stomach. The sec ion , 
one splanchnic would therefore not interfere with the ner\miis supp J 
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stomach, 
is also true 


JIcCrea, M‘Swiney, and Stopford®^ have lately proved that this 
for the vagus, as the motor activity of the stomach is unaffected 


bv unilateral vagotomy. ' r 

Under an aseptic technique a clamp was applied to the anterior surface 

of the stomach close to and parallel with the greater curvatuie and as iieai 
as possible to the cardiac end. The clamped piece, being ah oblong about 
21 in. long, was cut so as to leave it attached by rather a broad base at the 
cmxliac end of the clamp. The main section on the stomach and the partially 
detached piece were closed by a continuous musculo-mucous suture, and over 
that a continuous peritoneal stitch. The final result ivas a suture line just 
anterior to the greater curvature of the stomach, and leading off from the 
cardiac end of this a peritoneal covered tube continuous with the cavity of 
the stomach and having a lumen about the size of a No. 10 rubber catheter. 
This tube was brought through a stab wound in the left rectus and sutured 
to the skin, A short piece of a Rehfuss tube was inserted along this divertic- 
ulum into the main body of the stomach and fixed in position by a stitch. 
A Jane way fistula provides a very efficient method for easily introducing a 
Rehfuss tube into the stomach, while it does not leak between examinations. 
The only difficulty experienced with this method was to keep the stoma open 
for any length of time once the tube came loose, unless it was passed sub- 
sequently every day. 

After the nonnal secretion had been ascertained by repeated examina- 
tions, the animal was again placed under general ether anaesthesia and the 
right splanchnic ner\'e excised. Fractional gastric analyses were then again 
resumed at intervals varying from one week to several months after the 
operation. 

The dogs were starved overnight or for at least twelve hours prior to 
taking a fractional gastric analysis. The fasting contents of the stomach were 
completely withdrawn, and the standard test-meal of one pint of oatmeal 
gruel, as employed by most workers on fractional gastric analyses in man, was 
then given. The dogs were trained to take the meal without being forced, 
by gradually accustoming them to it some time before beginning the experi- 
mctvls ; most of the dogs, however, took to the oatmeal gruel without any 
difficulty and would lap it up heartily. Quarter-hour specimens of 2 c.c. of 
stomach contents were drawn off, after the lapse of an hour from the feeding 
time, as it was found that practically no free HCI is secreted during the first 
hour in the dog's stomach after an oatmeal gruel test-meal. The fractional 
observations were continued for to 5-1 hours. The free HCI was estimated 
by titration with standard alkali to the turning-point of Toepfer's reagent ; 
the total acidity by treating the juice with standard alkali until a pink colour 
witli phcnolphthalein resulted. In some of the earlier fractional analyses the 
total chlorides were also determined by the direct application of the Yolhard 
Harvey method, in whicli an excess of standard silver nitrate solution together 
with an acidified iron-alum indicator is added to the juice and the excess of 
siKcr nitrate titrated with standard thiocyanate solution. 

From these results a curve was plotted out representing fractional 
analyses of stomach juice over periods of 41 to 5.1 hours after the takin" of 
the meal. “ ® 
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A post-mortem examination was made on every animal, and the section 
of the splanchnic verified both at autopsy and by histological examination of 
the excised piece of nerve. 

EXPERIMENTAL FINDINGS. 

Fourteen dogs have been operated on and over 50 fractional gastric 
analyses have been made. Reports are, however, given here only on 9 clogs 
and on 31 gastric tests, the remainder having been unsatisfactory. Of these 
9 dogs, observations were successful after bilateral section of the splanchnic 
nerves in 4, while the other 5 dogs, thougli unsatisfactory in this respect, 
enabled us to ascertain the normal range of gastric secretion during a 
fractional test. 

For the sake of brevity we have collected our results into tables. Table II 
summarizes all our obserc^ations with regard to certain aspects of gastric 
secretion, both before and after sympathetic denervation of the stomach. 
From this table we have worked out Table III, which contains the percentage 


Table II. — SmrarARiES of Observations on Nine Dogs for Gastric SrcniTrov ! 


EXPERIJIEXTAL AXOtALS 

1 

TOTAL NO. 
OP 

Obseuva- 
TIONS 
Hade on' 
EACH 
Asimal. 

NO. OF 
OB.'iEnVA- 
TIOXS 

IN WHICH 

Rile was 
Present 
IN Fasting 
Juice 

No. OP 
OBSERVA- 
TIONS 

IN WHICH 

Free HCl 

WAS 

Present 
IN Fasting 
Juice 

E.vnge op 
Values 

OP 

Free IICl 
IN Fasting 
JUICE 

! 

R.iN(iK ASH JllaS'lUl 
OP TOT.IL.VII'IHC 
FASTI.VC JlH 

Kange jirwaH-* 

(Controls) — 

Dog I 

4 

2 

0 

1 

10-113 1 -W 

Dog II 

1 

1 

am 




Dog IV 

® 1 

2 

1 

mm 

0-35 

45-73 

Dog V 

i 2 

2 

2 

1 

10-20 
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Dog IX 
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1 1 
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2.5-CO 

i 

(Before Splanchnic Division)— 1 
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3 

1 
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Dog VI . . . . . . . . j 1 



0 , - 

— 1 

Dog VII . . . . . . . . j 

1 

1 

0 

0 I - 

Dog VIII . . . . . . . . j 

I 

1 

0 

0 , 

(After Bilateral Section of Splanchnic | 
Nerves) — 1 

Dog III . . . . . • • • 1 

4 

2 

3 

, ^ ^ 45 

0-50 ; la-'-’ 

40 

Dog VI . . . . . . . . ' 3 

3 

2 

0—55 ' 15-liO 

Dog VII . . . . . . . . ; 3 

2 

1 

0-25 15-50 

Dog VIII . . . . . . . . 1 3 

0 

3 

0-75 

15-90 1 


! 

i 

1 
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incidence of normal findings on all dogs, mcluding those (III, VI, VII, J III) 
^vhich afterwards had a bilateral sympathetic division. Table IV has been 
Xrlotted to show the contrast between the findings before and after splanchnic 
section and is confined, therefore, entirely to observations made on Dogs III, 
VI, VII, and VIII. Protocols of the experiments are given at the end of 
the paper. 

Prom Tables II and III some generalities may be drarvn as to the 
normal features of gastric secretion after a standard test-meal in the dog. 

Rate of Emphjing.-~T\ns was remarkably constant. The stomaeh was 
never found to be empty at the end of the test even when fractional observa- 
tions were carried out for 5| hours. This is rather in contrast rvith the find- 
ings of Cannon, 2“ ^Yho says that the stomach is usually empty about 3 hours 
after feeding the standard amount of carbohydrates. It is, however, in accord 
with the observations of McCrea, M’Swiney, and Stopford,®’- who noted an 
average total emptying time ranging from 5 to 7 hours. The first observer 
used a mixture of 25 c.c. of starchy paste, boiled rice or boiled potatoes, with 


JEFOiiF. AND ax^teu Sy.mpathetjc Deneuvation of the Stomach, 
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5 grm. of bismutli subnitrate ; the last instead used a mixture of 200 c.e. of 
milk, 60 grm. of bread, 7 grm. of bismuth sulphate, and 1 grm. of sugar. 
Allowances have also to be made for the difference in the two methods of 
estimating the emptying time, as it is common experience in clinical work to 
find marked discrepancies between the emptying rate as gauged by X rays 
and that obtained by the examination for the presence of starch in a fractional 
gastric test. 

Table 111. — Findings IN Nokjiai. Dogs. 


Peb Oest 


Bile present in fasting juice 
Free HCl present in fasting juice , . 

Duodenal reflux, none 
» „ slight 

„ „ marked . . 

Rise of acid curve (free HCl), Avithin 2 hours 

JS » 5> J, » ,» 

» >) ft T> ^ „ 

Rate of emptying : stomach not empty at the end of 
the test 


7o 

25 

50 

43 

7 

37 

50 

33 

100 


Fasting J nice. — We have not taken note in our observations of the volume 
of fasting juice, as little information can be drawn from it owing to the diffi- 
culty of ensuring the total withdratval of the fluid. Free HCl was present 
in the fasting juice only in 25 per cent, tvhiie bile was present in 75 per cent 
of cases. From this it would seem that achylia, though not a constant finding, 
is a common occurrence in the fasting juice of the dog, and that the absence 
of free HCl in the fasting juice may be due either to lack of its continuous 
secretion during fasting time or to duodenal regurgitation. Other observers 
have also noted this absence of free HCl from the continuous secretion in the 
dog with a Paivlow fistula (Carlson), although some have denied it (Bickel 
and Rheinboldt^^). 

Type of Curve.— On repeating gastric analyses on the same dog under 
identical conditions at frequent intenmls, ive found that although v'ide 
variations do often occur in the type of curve, the dissimilarity is often more 
apparent than real. Thus the acid curve tends to rise at a constant time and 
reaches a peak of maximal value Avhich is also more or less constant. The 
same has been observed by Bell and MacAdam®® in man. Before splanchnic 
division the acid curve tends to rise rvithin the 2nd or 3rd hour, although 
quite frequently it may be delayed until the 4th or even 5th hour. There is 
little tendency towards duodenal regurgitation, and this was borne out both 
by the frequent absence of bile throughout the test meals, and also by t le 
estimation of total chlorides, Avhich gave a curve folloAving very closely t la 
of tiiG frGG mci* 

fiesuRs after Splanchnic Division. — The following obser%'ations bar e 
been made on four dogs Avhich survived the bilateral section of the 
splanchnic nerves. Some of the results have been collected in statistica 
form in Table IV, although we have made use of the graph method to clenoi 
the changes in gastric acidity, as we do not consider that statistical me i 
can be reasonably applied to the elucidation of such curves. 
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Continuous acid secretion is increased after bilateral splanclinic division, 
us sho^vn by the greater frequency with which free HCl is found in the fastn 
iuice, the higher values attained, and the comparative absence of bile {lable 
IF). There is furthermore a more prompt response of acid secretion to t le 


Table IV. — ^Findings in Exteuimental Dogs before 
and after Operation. 


1 

Per Cext 

Before 

After 

Bile present in fasting juiee 

, , 

100 

47 

Free HCl present in fasting juice . . 


17 

60 

Duodenal reflux, none 

. . 

84 

GO 

., „ slight 

. . 

0 

20 

„ ., marked . . 


10 

20 

Rise of acid curve (free HCl), within 

2 hours 

34 

74 


3 „ 

50 

0 


4 „ 

10 

20 

Rate of emptvinnr : stomach not empty at the 



end of the test . . 


100 

100 


meal, the acid curve rising within the 2nd hour in 74 per cent as opposed to 
34 per cent before the sympathetic denervation. Duodenal regurgitation 
does not seem to be appreciably influenced, although it is slightly more 
frequent after than before splanchnic division. The values of free HCl were 
definitely raised in three out of four experiments, as the charts {Figs. 257- 
2G0) show. The continuous line represents the acid curve of free HCl before 


100(‘364/ 



fafirg t 


Ji /J 2hr. 2^ 2\ 2} 3hr 3^ 31 4f-r. <1 rfj Shr. 5i 5^ SI 6hr, 


I JO. 2r>7. — Hilnteral section of the splanchnic nerves. Dog VIII («ce Protocol 8). 

A, Tree HCl iK'fore denervation ; B. IM days after ; C. 22 days after ; D, :12 days after ; 

E, 7 months after. 


splanchnic division, while the dotted lines represent the findings on different 
occasions and at varying intervals after sympathetic denervation of the 
stomach. The hypcrclilorhydria indueed by the secretion of the splanchnics 




298 THE BEITISH JOUEHAL OE SUEGEEY 

is rendered more apiDarent wlien one compares the acid curve bcfore“splancli 
nic division Avith the highest curve after denervation. 




I — ■■■■BMMBMIgMWlgiM 


ir/ii 


IfJI 


lasting 4 i I 1 hr IX 11 2 hr 2X 2J 3 hr 31 3^ 3J 4 hr. 4i 4i 4f Shr.SX 

Fig. 258 . — Splanclinic division. Doff III {see Protocol 5). 

A, Free HCl before denervation ; D, 7 daj^s after ; C, 3 weeks after ; B, months after. 






Fatting i 4 ^ J hr. H /4 ;i 2 hr. 2i 2i 2i 3hr.3X 3} 4 hr. 41 <4 5 hr. 

Fig. 259. — Splanchnic division. Do^ VJ (^ee Protocol C). 

A, Free HCI before denervation ; D, G days after; B, 13 da3's after; C, 30 daj^s after 


iwMWis aiBegBB— ■■ 

iPiirrfflmMiM 


fasmg i i i < hr n n ti !hr.H H H Str.Jl 3i 33 ->5 U 

Fig. 2G0.— Splanchnic division. Zlojr V7/ (fee Protocol /). ^ j -.g -offer. 
A, Free HCl before denervation ; B, 1 2 daj-s after ; D, 2- days after : C, - 

No mention is made of tlie variations of the total acidity ' 
these do not seem to afford any information as to the true sta 
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secretion of the stomach. They n^ere, however, found to follow very closely 
those of the free HCl {Figs. 261-268). 


fcsiingi ^ \ 1 hr. 


n n Sh,.2i m n m-r.Sj 34, si 


+UUi+l+i+i+i + ± ±_ ± ±1±±1± +i_ 




Fig. 201. — Dog IJI before splanchnic section. 
A. Free HCl ; B, Total acidity. 


feting i i i t hr. ti li tl 2 hr. SI Si Si 3 hr. 3i 3i 3i ihr.H- ^i 4i 



„ SSSEflj 

■■■avAmn 



a88SaHBHB88agl 


Fin. 2ri2 . — Vng Jll one month after splanchnic section. 

DISCUSSION, 

Tlie interpretation of the results obtained from these experiments is 
.subject to certain reservations and to criticism. 

In the first place it is diflicult to ascertain whether the division of the 
major sjilaiiehnic nerves ensures a complete sympathetic denervation of the 
stomach. It is quite likely that it docs not. as sympathetic fibres may reach 
the stomaeli through the outer coats of blood-vessels, and furthermore the 
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peripheral intrinsic sympathetic nervous system of the stomach may com- 
pensate any loss of control due to central denervation. In this respect the 
stomach may be compared to the heart; like the heart it is essentially an 
automatic organ; its stimuli to movement and secretion arise within itself; 



Fio. 203 . — Dog VIII before splanchnic division. 
A, Free HCl ; B, Total acidity. 



Fig, 2G4. — -Dog VIII two weelis after splanchnic division. 


but these movements and secretions are also regulated by the action o le 
extrinsic nerves, so as to adapt them to varying conditions.^ It is higi> 
probable that inhibitory fibres of gastric secretion are contained in tlie i ag > 
and this may overbalance any effect which division of the splanchnic 
might have. It is therefore not surprising to find some inconsistency m 




THE SYMPATHETIC, AHH GASTRIC ACIDITY 301 

results after splanehnic division, and that the hyperchlorhydria observed is 

only a relative one and not absolute. 

In the second place the fractional gastric analyses after a test-meal rarely 
afford reliable information as to whether the stomach is able to secrete or 

foi ffn,! i i Jhr.n Ij n Shr.Sj Sj 1} Shr.Sj Sj 3} 4 H ft 

+ 1 4. — —1—1+ + + — + Mucus 

'+1 -l-l' iTr.l- Tr. + Tr.Tr. + + |Tr.|+TY Bile 


Fig. 2Go. — D or/ VII before splanchnic section. 
A, Free HCl ; B, Total acidity. 


J i J Ihr. rj Jl Shr. 2\ 3hr. 51 4hr. 4J 4* 43 5hr. 



Kk;. — Dotj yjl three iveeks after splanchnic section, 

not. and as to the real acidity of the stomach contents. Tlie admixture of 
food with gastric juice obscures the volume of the response, while the real 
acidity is masked by the neutralizing and diluting jiower of the food mass. 
<‘vacnation into the duodenum, regurgitation, and retention. 

Lastly, considerable variations in the acid values occur both before and 
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after sympathetic dene^^mtion, wlien taken on different occasions, and render 
comparisons very difficult. Although more accurate results are obtained by 
other methods of gastric analysis, such as the double intubation teclinique 
employing continuous aspiration (Lim, Matheson, and Schlapp^*, JIcBaird, 

fasf //i(r j i /j /j fj 2hr. 2i 2\ 2%3hr. Sj 3^ 4/tr. 4i 4j 5h r. 

[+1 i iTrlTrlTr.l - I - I _ I - I _ I _ I + I + I _ I _ |-r. I _ I ^ Imuous 




Fio. 207 . — Dog VI before spinnchnic division. 
At Free HCl ; B, Totnl acidity. 


Fating { f 5 1 hr. Ik 1h Ik 2 hr. 2k 2k 2k 3hr.3i 3k 3i 4 hr. 4k 4k 4i $ hr. Sk 


imnfeBH 


m 


mi 


Fig. 268. — Dog VI two weeks after splanclinic division. 

Campbell, and Hern,^^ or those of Heidenhain and 
adopted by us- has the great advantage of being identical 
method of gastric analysis used in clinical diagnostic work. o q 
the results from experiments on animals obtained thereby are ‘ 

compared with those obtained from clinical obsen^ations m man, 
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criticism referred to above lessens in importanee as it may be 
both The small number of successful experiments ])rescnts a real dilhcultv 
in coming to definite conclusions; but, even so, it seems to us justifiable to 
infer from these observations the presence of inhibitory secretory fibres in 
the splanchnic nerves, the excision of ■which has a definite action iii laising 
the secretion of HCl both in the fasting juice and in the gastric secretion after 
a standard test-meal. 

The numher of experiments lias been necessarily limited, owing to the 
many difficulties encountered in carrying them out. and also by the time it 
has taken to follow the observations to the end, namely two years. The 
experimental work, moreover, was undertaken mainly with a a icw of con- 
firming the clinical observations and deductions which have been discussed 
in the first division of this paper. It seems to us that this aim has been 
achieved, as the results, although not startling, arc all more or less uniformly 
in agreement with one another, and we hope that they may offer an 
inducement to further work on this subject. 


PROTOCOLS OF EXPERIMENTS ON THE ACTION OF THYROID 
FEEDING ON GASTRIC SECRETION. 

Protocol I . — Dog VII (weight 1 st. 5 11)., or kilo. 8’540). 

A .Taneway fistula and left splanchnic resection had been ])erforincd 27 days 
before commencement of thyroid feeding. The fractional gastric analysis used as 
control was taken 19 days before. Thyroid extract (Burroughs & Wellcome 
‘tabloid’ thyroid gland) was given in the initial dose of 15 gr. thrice daily, but as it 
did not cause loss of weight it was increased to 45 gr. three times a day (i.c., 1 grm. 
of thyroid per kilo, of body weight), and at the end of a month the dog had lost 1 lb., 
or 5 per cent of its weight. Fractional gastric analyses were made on the 12th 
and 21st daj's of thjToid feeding. 

Besult . — A very definite delay of gastric secretion with lowering of the HCl 
curve leading to nearly a complete achlorhydria after 21 days of thyroid administia- 
tion (sec Fig. 248). 

Protocol 2 . — Dog V (weight 1 .st. 11 lb., or kilo. 11-200). 

A Janeway fistula and left splanchnic resection had been performed 34 days 
prior to the thjToid feeding. Fractional test-meal used as control was taken 20 
days before. Thyroid extract administered for 12 days in the dose of 20 gr. thrice 
daily had no effect on the weight, and it rvas therefore increased to 60 gr. (i.e., 1 grm. 
per kilo, of body weight). After the 5th day of intensive thyroid feeding the”dog 
had lost 8 oz. in weight, and on the 13th day it died suddenly. At the autopsy 
marked scarring of the kidneys was found. The fractional test-meal was taken on 
the 8th day of intensive thj^roid feeding. 

ResnU . — Complete achlorhydria except for the presence of HCl in the fasting 
juice and in the last sample (see Fig. 247). 

Protocol 3.~Dog in (weight 2 st. H lb., or kilo. 17-472). 

A Janeway fistula and excision of the left splanchnic nerve performed 3 months 
before thjToid feeding. The fractional test-meal used as control was taken 1 month 
before. An initial dose of thjwoid extract (25 gr.) Avas given, and at the end of 4 days 
It Avas raised to 40 gr. and continued for another 4 daj-s. At the end of this time 
the dog had not lost Aveight, so the thjwoid AA-as again raised to a maximal dose of 
90 gr. thrice daily (i.e., 1 grm. per kilo, of body Aveight). By the end of the 2nd Aveek 
of intensive thjToid medication the dog had lost 1 lb. 12 oz., and at the end of a month 
2 lb. Fractional test-meals Avere taken on the 8th and 15th days of intensiA^e thvroid 
feeding. 
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J^csiiU. Apart from the absence of free HCI in the fasting juice of the tests 
taken after thyroid feeding there is little, if any, lowering of the gastric acidity 
{see t'ig. 249). 


Protocol 4. — Dog. VI (weight 1 st. 8 Ib., or kilo. 9-850). 

A .Taneway fistula and section of the left splanchnic nerve performed 34 days 
before tJijToid feeding. Fractional test-meal used as control was taken 19 days 
before. An initial dose of thyroid extract of 20 gr. caused a loss of weight of 12 oz. 
after 9 days ; the thyroid was raised to 50 gr. thrice daily (i.e., 1 grm. per kilo, of 
body weight), and at the end of a month the dog lost 2 lb., or 10 per cent of its 
Aveight. Fractional gastric analyses rvere taken on the 12th and 21st days of inten- 
sive thiTOid feeding. 

Result . — Absence of free HCI in the fasting juice of all the test-meals. The 
curve of free HCI is slightly higher in the charts of test-meals taken after the 
administration of thyroid {sec Fig. 250). 


PROTOCOLS OF EXPERIMENTS ON BILATERAL SPLANCHNIC 

EXCISION. 


Protocol 6. — Dog 111 (weight 2 st. 11 lb.). 

Dec. 1, 1926. — ^Excision of the left major splanchnic nerve and a Janeway fistula 
performed. Fractional gastric analyses were made on three occasions to determine 
the normal range of secretion. 

Result.— -The curves, although varj'ing in detail, have some common character- 
istics. The fasting juice on two occasions contains bile, and free HCI is absent, 
while the third time the free HCI attains the value of 30 and there is a trace of 
bile present. Tlie meal provokes a delayed response, the acid curve rising respectively 
on the three occasions 2J, 3, 34 hours after the test meal, and being sustained even 
at the end of 5 hours. The rate of emptying is A’ery slow, and starch is present to 
the end of the test, Avhile bile is absent throughout. The curve of the total chlorides 
follows very closely that of the free HCI. 

June 9, 1927. — General ether anaesthesia, laparotomy and excision of the right 
splanchnic nerve. Fractional test-meals Avere taken thereafter at intervals of 7 
days, 3 weeks, and 34 months. 

Result . — The charts of test-meals taken after bilateral denerA'ation show a 
remarkable change from a normal chlorhydria to a definite hyperchlorhydria. On 
three out of four occasions free HCI Avas present in the fasting juice, the A-alues 
ranging from 25 to 50. The meal proAmkes a much prompter response, the acid curve 
rising at once during the second hour, and attaining definitely higher A^alues. The 
highest acid curries Avere obserr^ed 3 Aveeks and 34 months after complete denerva- 
tion. The emptying time Avas unchanged. 

Post Moutem . — The stomach and duodenum were found to be perfectly normal, 
and there Avas no trace of ulceration or haemorrhage, past or present. The splanch- 
nic division Avas confirmed by histology of the e.xcised portion of nerr'e. 


Protocol 6.— Hog VI (Aveight I st. 8 lb.). 

Jan. 19, 1927.— General ether anaesthesia, laparotomy, excision ot the Jeit 
splanchnic nert'e, and a Janervay fistula made. A control fractional test A\as ta 'cn 

a fortnight after. . . 

Reside— Absence of free HCI in the fasting juice, an acid curve rising alter 
IJ hours, falling after 2J hours, and then rising again. No duodenal rellux occiirr 
during the test, but a trace of bile Avas present in the fasting juice. 

June 9, 1927, — Dhdsion of the right splanchnic nerve. Fractional test-m . 
Avere taken thereafter at interr^als of 6 days, 13 days, and 1 month. 

Reside— Except for the first meal, all shoAv free HCI m the fasting juice, 
A’alues A'arying between 5 and 55. The curve rises more quick j' an « ij„l,t|v 
maximal value at an earlier stage than before denervation, and 
raised. Marked duodenal regurgitation at the end of 3 hours. -CmptAin,, 
unchanged. 
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Post Moutem.— The dog died 3 iiiontiis after complete dcacrvalion. of general 
oeritSs rused probably V infection introduced from the fistula. Some aeule 
flat ulcers found in the duodenum were attributed to toxic absorfilioii .second.irj t( 
the genial peritonitis. Splanehnie division confirmed by histology of the excised 
portions of nerve. 


Protocol 7 .— Dog VII (weight 1 st. 5 lb.). 

Jan. 26, 1927.— General ether amcsthcsia, laparotomy, left .splanchnic nerve 
excised, and a Janeway fistula made. 

i?csn/f.— Control test-meal, taken 10 days after, showed absence of free UCl 
in the fasting juice and presence of bile. The acid curve rises 1 ] hours after the 
meal, attains only low values, and then falls rapidly. There is marked duodenal 
regurgitation. 

June 9, 1927. — ^Rigbt splanchnic nerve excised. 

Result. ^Tests taken 12, 22, and 28 days after denervation. Absence of free 

HCl in the fasting juice on two out of three occasions, and presence of bile in the 
fasting juice. The acid curve is somewhat delayed, but maintains the same type as 
before denervation and there is no rise in the free HCl value. 

Post Mortem (dog killed). — Stomach and duodenum found to be perfectly normal. 
The division of the splanclmic nerves was confirmed both by dissection and histology 
of the excised portions of nerve. 


Protocol 8 . — Dog VIII (weight 2 st. 10 lb. approx.). 

March 16, 1927. — General anresthesia, laparotomy, excision of left splanchnic 
nerve, and a Janeway fistula made. 

Besult . — Control test-meal taken 10 days after : no free HCl in the fasting 
juice, the acid curve rises 2J- hours after the meal, and falls to fasting level 41- hours 
after. There is no duodenal regurgitation. 

June 9, 1927. — ^Right splanchnic nerv'e excised. 

Besult. — Test-meals taken 13, 22, 32, 35 days after, and 5i months after. On 
two out of four occasions free HCl is present in the fasting juice, the values varying 
from 5 to 75. Except for one occasion the acid curve is markedly delayed, reaches 
a definitely higher value than before denervation, and is sustained until the end of 
the test. , . 

Post Mortem (dog killed).— Stomach and duodenum normal. The exeision of 
the splanchnic nerves was confirmed both by dissection and by histology of the 
excised portions. The spleen was found to be enlarged and to contain numerous 
large nodular formations. IVe are indebted to Dr. J. S. Young for the following 
histological report : — 

General Features . — ^The pulp of the organ is less cellular than normal, whereas 
there appears to be increase of connective-tissue stroma. Numerous multinucleated 
masses of protoplasm, conforming to the type of megakaryocytes, are scattered 
irregularly through the pulp. There is e\Tdence of a fairly active blood destruction 
prior to death, in the presence of a considerable proportion of hiemosiderin. Two 
large nodular formations, composed principally of cells of lymphocytic type, are 
present in the section. 

Nodular Formations . — ^These nodules present a delicate reticular framework, 
enmeshing cells of small lymphocytic type. A scanty proportion of large ‘endo- 
thelioid’ cells is observ^ed, together -with a relatively small number of eosinophil 
leucocjdes : there are no giant cells, of the type which is more or less characteristic 
of lymphadenoma in the human subject. 

Diagnosis. — ^A lesion of this description is not uncommon in the dog, and it 
has been designated •‘'ariously as pseudoleukaimia, Hodgkin’s disease, or lymphadenia. 


CONCLUSIONS. 

Evidence has been brought forrvard to show -that the sympathetic con- 
tains inhibitory secretoiy fibres to the stomach, and the depressive influence 
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of the sympathetic system on the secretion of free HCI in the stomacli lias 
been deduced from the folloAving observations ; — ■ 

1. The constant tendency towards subnormal or absent secretion of free 
HCI in hyperthyroidism. 

2. The lowering effect of experimental thyroid feeding on gastric acidity. 

3. The definite inhibitory action of adrenalin administration on gastric 
acidity both in man and animals. 

4. The hj^Derchlorhydria induced by tlie paralytic action of nicotine on 
the sympathetic in man. 

5. The depressive influence of emotions on gastric secretion. 

6. The experimental hyperchlorhydria induced in dogs after bilateral 
division of the major splanchnic nerves. 

Certain conclusions of clinical importance may be dx-awn fi-om these 
obserx'ations with regard to hypochlorhydria or achjdia associated xvith extra- 
gasti’ic diseases. Although a lai'ge number of these cases may be e.xplained 
by asthenia of the gastric glands in debilitating conditions ( cancel', apart from 
carcinoma of the stomach, anaemias, fevers, etc.) or by permanent damage 
caused by bacterial toxins (chi'onic x-heumatoid arthritis, chronic colitis, 
pernicious anaemia, etc.), others may be caused by persistent inhibitory 
I'eflexes (hyperthyroidism, gall-bladder disease). Similarly, eases of hyper- 
chlorhydria may be explained bj'' neuritis of the solar plexus caused by focal 
infections (chronic appendicitis) or by a diminished tone of central inhibitory 
sympathetic centres (hypei'chlorhydric dyspepsia due to overwork, worry, and 
the ordinary stress of life). 

We desire to express to Professor B. A. M‘Swiney our thanks for his aid 
and advice. 

The expenses of this investigation have been borne by the Department 
of Surgical Research, University of Leeds. 
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SPECIAL ARTICLES 
ON SURGICAL TECHNIQUE. 


ON THE REMOVAL OF CEREBRAL TUMOURS. 

By Sm PERCY SARGENT, C.M.G., D.S.O., 

SENIOR SUBOEON TO ST. THOMAS’S HOSPITAL, LONDON. 

The true neoplasms which involve the cerebral liemispheres, and which can 
be wliolly or parti}'’ remoA'ed, are eitlier extra-neural or intra-neural. The 
former are, ’witli rare e.xcejJtions, of meningeal origin, and are usually encap- 
sulated tumours belonging to the gx-oup termed endotheliomata. Although 
they may invade the overlying bone they never infiltx-ate the brain, but lie 



Fig. 2C9. — Endothelioma, showing the encapsulation, and the clearly defined bed in 

which tho tumour lies. 

oosely embedded in cup-like cavities from which they can be cleanly and 

completely enucleated {Figs. 269, 270). „i;omata 

The intra-neural tumours belong to the group genencally termed g > 

of which there are many varieties, differing in structure and chmca e 
The degree of delimitation of the gliomata varies greatly, but they ar 
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tmly encapsulated (Fig. 271). It follows, therefore, that a gUoma can rarely 
be removed with the same completeness as an endothelioma. 11ns, however, 
should not deter the surgeon from making as determined an attack upon a 
favourable glioma as the circumstances warrant, having regard always to tlie 



Fig. 270. — An endotlielioma removed by operation, together ■\vitli tlio overlying and 

adherent dura. 



Fig. 271.— Glioma, shomng moderately definite delimitation without encapsulation. 

function of that part of the brain which is involved. For example, a radical 
extirpation might be legitimate in the occipital region which would be 
unpardonable in the areas concerned with movement or speech. 

I am not here concerned with the technique of cerebral exploration in 

VOL. XVI. — NO. 62. 21 
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obscure cases, nor of simple decompression, but with the procedures wiiich 
may be adopted when a reasonably certain diagnosis has been arrived at 
regarding the presence and situation of a tumour in one of the cerebral hemi- 
spheres. It is more often possible to be sure on these points than as to tlie 
nature and size of the tumour, so that, with the exception of the few cases in 
which an endothelioma can be demonstrated by the X-ray appearances, every 
operation must of necessity be primarily of an exploratory character. The 
technique of exploration, therefore, must be carried out with a view to 
possible removal. 

In the first stage — the exposure of the tumour — the operative technique 
is naturally the same as for all intracranial procedures. 

GENERAL PRINCIPLES. 

Anaesthesia. — My own preference is for general anaesthesia with ether, 
administered by the intratracheal route. It cannot be denied that local 
anaesthesia offers some advantages, but these are, in my opinion, outweighed 
by one’s distaste for operating upon a conscious patient, by the extra time 
expended, and by the possibility of tissue necrosis. If a patient is so deeply 
narcotized with morphia as to suffer no physical inconvenience or mental 
distress, it is a misuse of language to call the anaesthesia ‘local’. In my 
experience intratracheal ether fulfils almost all the requirements of an ideal 
anaesthetic in cerebral surgery. The patient can be placed in any position 
which the operator may find most convenient ; the dosage of ether can be 
regulated as required at the several stages of the operation ; oxygen or carbon 
dioxide can be given if and when necessary ; and the anaesthetist is out of the 
way. Chloroform is dangerous, particularly in the presence of increased intra- 
cranial pressure, and should rarely if ever be employed. 

Control of Hmmorrhage. — ^Haemostasis is important, but its importance 
can be exaggerated, and if such exaggeration leads to waste of time, the 
additional exposure and prolonged anaesthesia must go far to counteract the 
advantage of saving a little blood. 

In cerebral operations the arrest of arterial bleeding presents no diffi- 
culties save in some rare cases of meningeal tumour of excessive vascularity. 
It is the venous bleeding which is most embarrassing, and may even be 
dangerous. The ordinary venous bleeding is readily kept in check by : 

1. Posture.- — The head should always be raised well above the level of tie 
trunk in all intracranial operations, and at the same time care should be ta 'cn 
that the jugular veins are not compressed. 

2. Oxygenation of the Blood.- — This diminishes venous pressure and c lec 'S 

capillary oozing. ion° F 

3. Continuous Irrigation with Hot Saline . — The fluid may be a - • 

during the earlier stages, but the temperature should be somewhat 

after the dura is opened. This irrigation diminishes loss of blood, saves i , 
and keeps the field clear. It is the best way of ‘swabbing the de icate 

Special Means of Controlling and Abresting Haemorrhage.— 

1. Special Forceps for the Scalp.— Ordinary Speneer-M ells 
incommnient and inefficient. With them it is difficult to pic ' up qui 
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the individual bleeding points, especially on the concave side of the flap. The 
forceps Avhich I use clamp lightly and harmlessly the whole thickness of the 
scalp irrespective of the position of individual vessels ; they can be appUccl 
very quickly, and lie out of the way, leaving the operative field clear. I'or 
the convex side of the flap I use curved toothed forceps. By using these 
instruments the whole scalp incision can be completed in two or three minutes, 
and with trifling loss of blood. 

2. Rorsleifs Wax for the Bone.— Small pellets of this wax, softened to a 
convenient consistence, are pressed into the bleeding bony openings. It 
should not be used too freely in cases where an osteoplastic flap is to be 


replaced, as it interferes with bony union. 

3. Horsleifs Muscle Graft. — If a fragment of muscle is gently pressed 
against a bleeding point for a few seconds, it adheres quickly, and arrests the 
luemorrhage most efficiently. Even the bleeding from a tear in a large sinus 
can be readily controlled by this means. 

4. Fine Ligatures carried in a slender round-bodied needle can be used 
for some bleeding points in and upon the brain, or Cushing's silver clips may 
be employed for the same purpose. 

5. Temporary Taynponade with Small Pieces of Gauze or Wool. — ^For this 
purpose the rolls of wool used by dental surgeons are convenient. One of 
these, attached to a long thread to guard against being left behind, is pressed 
gently against the bleeding point and left there whilst other steps of the 
operation are being proceeded with. When, after a few minutes, the plug is 
removed, the bleeding will nearly always have ceased. 

Opening of the Cranium. — ^\Vhenever any reasonable prospect exists of 
removing the tumour, the osteoplastic flap is employed. The actual method 
of cutting the bone is of little importance, and individual surgeons will use 
the instruments which suit them best. The essential points are that the flap 
should be so fashioned, so placed, and of such size as to afford the freest 
possible access, and to ensure the largest possible exposure of the part of the 
brain to be explored. Descriptions of the technique employed by different 
operators abound in the literature. 


Intracranial Pressure. — Although symptoms of increased intracranial 
pressure may have been, even with large tumours, absent or inconspicuous, 
it is very rare indeed to find, on exposure of the dura, that the intracranial 
pressure is not raised. The surgeon must therefore be prepared to find that 
the brain bulges when the dura is opened. Unless this bulging is so great 
that the cortical A’^essels are obsti’ucted at the margin of the dural opening — 
unless, in fact, the bulging brain is strangulated — the brain will suffer no 
laim, lyhilst the relief of pressure afforded results in a diminution of venous 
congestion generally. If, hower’^er, the pressure is so high as to endanger the 
ram or to hamper manipulation, steps must be taken to reduce it. The 
anger of lumbar puncture in the presence of increased intracranial pressure 
mown, particularly in the case of tumours in the posterior fossa, 
len, louever, the skull is opened, and the surgeon wishes to reduce the 
pressure, lumbar puncture may be safely employed. An attempt also may 
^ ^ reach and remove fluid [from the ventricles, but the lateral 

ventricle is usually obliterated on the side of the tumour. In searching for 
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it with an exploring needle, however, a gliomatous cyst may happily be 
encountered. ^ 

Examination of the Exposed Brain.— When the' point of attachment of 
an endothelioma to the dura lies beneath the bone-flap, it will he recognized 
at once by its umbilicated appearance, and the tumour can be felt. In such 
a case the dura should be incised round, and at a little distance from, the point 
of attachment, as the adherent dura must be removed with the tumour (see 
Fig. 270). When no indication of any tumour can be seen or felt, the dura 
must be freely ojrened. This is best done by a series of radial incisions from 
centre to periphery of the exposed dura. By this method a number of 
triangular flaps of dura are fashioned, each with its base at the margin of 
the bony 02 Dening, so that there is no risk of the brain being damaged against 
the cut edge of the bone. 

The exposed brain presents appearances which are quitb characteristic of 
the various conditions which may be found. 

If a meningeal tumour is present but its surface is so situated as not to 
lie in the exposed area, the convolutions will give the ajDpearance of being 
crowded together’, whilst the sulci are displaced. Unless the jrressure is incon- 
veniently high, which is unusual in cases of meningeal tumour, it is quite easy 
to insirect almost the whole of the external surface of the hemisphere in the 
following nramrer. The dural flaps are successively pulled over tire edge of 
the bone by an assistant, whilst the surgeon inserts a glass spatula between 
brain and dura. By depressing the spatula and with illumination from a 
head-light, the surface of the brain catr be insjrected. Should a tumour be 
thus exposed, the bony oireiring must be errlarged in order to expose it fully. 
A glioma iirfiltrating the cortex may be revealed by the same means. 

The appearance of the brain over a subcortical glioma is quite different, 
and quite characteristic. The brain ajrpears dr)^ the conrmlutions are broad, 
pale, and of a yellowish hue, the sulci are obliterated, the cortical veins small, 
arrd the main fissures may be displaced. For example, Avith a temporal glioma 
the Sylvian fissure is often arched ujrwards for a considerable distance above 
its natural jAosition, Avhilst the Avhole lobe gives the apjAearance of being more 
bulky than usual. 

Palpation of the brain gives information of the greatest value. It need 
hardly be said that this examination must be conducted with the utmost 
gentleness. Over a subcortical tumour the brain feels softened, and mostly 
so where the glioma comes nearest to the surface. The sensation conveyed 
to the finger cannot be described in rvords, but it is, in my experience, quite 
characteristic. A slender narrow blunt instrument passed into the brain a 
the softest spot Avill encounter and be brought up against a glioma, as this is 
almost always of a somewhat firmer texture than brain tissue. Shou a 
gliomatous cyst be present and the instrument pass into it, the characteris ic 
yelloAvish fluid Avill escape through the puncture. 

HEMOVAL OF TUMOUBS. 

Endothelioma. — Fig. 272 indicates, in a semi-diagrammatic manner, the 

relationship of the endothelioma to the surrounding brain and '"‘J ' 

Except at the umbilicated point of attacliment it lies beneath anc r 
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the arachnoid. Any attempt to enucleate it with the arachnoid intact must 
result in serious damage to the surrounding brain and pial vessels so that the 
first essential step is to incise the arachnoid round the edges oC the bram-cup m 
which the tumour lies. As soon as this has been done, and especially il the 
pressure is at all raised, the tumour begins slowly to be extruded, and with a 
little gentle pulling and coaxing it can usually be removed from its bed 
cleanly and easily with insignificant bleeding. 

This description applies to the easiest possible case, like that from which 
the illustration was taken. Unfortunately the point of attachment is more 



Fig. 272. — Exposure of an endothelioma. The figure shows the relation of the surface 
of the tumour to the arachnoid and to the surrounding convolutions. Note the clearly defined 
edge of the cup ; also the umhilicated central point of attachment, from which the dura has 
been removed, [From a sketch made at operation — semi-diagrammatic.) 

often near to and closely connected with the sagittal sinus, in which case the 
bleeding may be severe, whilst some of these tumours are so vascular that 
the hiemorrhage may be quite alarming. I have never, however, myself 
encountered a case in which it could not be satisfactorily dealt with by the 
means indicated in a preceding paragraph. There are few bleeding points 
which cannot be controlled by a Horsley’s muscle graft, whilst oxygenation 
of the blood, hot irrigation, and temporaiy tamponade, patiently persisted in, 
will enable tlie most alarming bleeding to be successfully arrested. Recently 
Han-cy Cushing^ has been using a method of electro-coagulation for the arrest 
of hamiorvhagc, which promises to be of value in some cases. 



314 THE BEITISH JOUENAL OE SUEGEEY 


Glioma. — In some cases the growth is firm in textare, and more or less 
circumscribed. Such tumours should be removed if their removal Avould not 
necessarily leave the patient hopelessly crippled, as, for example, in the regions 
concerned with speech and with movement. In such cases it is best to make 
no attempt at removal, but to convert the operation into one of simple decom- 
pression, and to treat the tumour subsequently by radiotherapy. 

In a favourable case a free incision should be made through the cortex, 
after ligation of any prominent vessels that cannot be avoided by the incision. 
The tumour being thus exposed, a blunt curved instrument can be gently 
passed between it and tlie surrounding w'hite matter of the brain. The 
instrument which I have found best is that which was employed both by 
Horsley and by Ballance, namely, the handle of an ordinary teaspoon. A 
fiirger, if small and gentle, may be used, and more information can be gained 
by it than by any instrument, but naturally rather more damage must be 
done to the surrounding brain. The bleeding caused during the remorml of 
a subcortical glioma is usually insignificant, and can easily be controlled by 
hot irrigation and temporary tamponade of the cavity. 

After removal of a tumour from a cerebral hemisphere, the cavity which 
it occupied very quickly diminishes in size, especially when the pre-operative 
intracranial pressure has been high. What remains of the cavity at the 
completion of the operation — at first filled with saline, cerebrospinal fluid, 
and blood — gradually becomes obliterated. 

Closure of the Wound. — ^No special technique is necessary for this stage 
of the operation. The dural flaps are merely replaced over the surface of the 
brain ; they should never be sutured. The bone-flap is fitted carefully into 
position, and the scalp accurately sutured. 


REFEEENCE. 
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SHORT NOTES OF 
RARE OR OBSCURE CASES 


HYPERTROPHY OF THE GUMS. 

By R. J. TMcNEILL LOVE, 

STIRGEOIT 'XO ST. A1\DBEW’S HOSPITAI., I-OKDOS, E. 

J. C., age IS, was admitted to St. Andrew’s Hospital, Poplar, with the follow- 
ing history ; Three years ago, the gums of both jaws began to increase in 
size. This caused little disability at first, but after about a year it was noticed 



Fig, 273. — Skiagram shoB-ing irregular and displaced teeth, and normal sella turcica. 


that speech was somewhat thick and indistinct. The enlargement of the 
gums was progressive, and one year ago it was difficult to cover them with 
the lips, so that in moments of repose the gums protruded from the mouth 
between the half-closed lips. Further growth occurred, and the deformity 
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became so grotesque that any appearance in public was shunned. Finally 
the patient kept indoors continually, except at night. 

On ExA5iiNATioN.--The superior alveolar border appeared as a U-shaped 
pad, the lower being V-shaped. These pads were firm and nearly 1 inch in 
breadth, being particularly thick and broad in the region of the tuberosities 
of the superior maxilla. Two or three infected stumps were visible on the 
surface. The lower jaw appears to be somewhat prognathous, and the hands 
and feet are undoubtedly enlarged. 

X-ray exanimation showed marked displacement of the teeth, which were 
completely submerged on the surface of the pads representing the gums. 
There was no enlargement of the sella turcica {Fig. 273). 



Fig. 274. — Photocrapli of patient after romova! of the alveolar border of tlio 
jaw, showing protrusion of the lower hypertrophic gums. The tongue can bo distmguishe 
behind this mass, EiiJflrgemGijt of fche liands is also shoTrn. 


Operation. — The patient was admitted to hospital in September, 19-7, 
and the hypertrophic gums together with the teeth were removed in stages 
with the chisel, excessive haemorrhage being controlled by diathermy ( 
274). Healing occurred without event. Section of the gum shous rou 
overgrowth, with no evidence of excessive lymphatic tissue. 

The enlargement of the loiver jaw and extremities suggests acromega . , 
but no other signs or symptoms of this condition are present. 

I am indebted to Dr. Eric Hardy, of St. Andrew’s Hospital, for assistance 
with radiography and microscopy. 
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GIANT RENAL CALCULUS WITH EPITHELIOMA IN A 
HORSESHOE KIDNEY. 

By R. J. WILLAN, M.V.O., 

HO^^ORARY SURGEON AND LECTURER IN CLINIC.AL SURGERY TO THE ROYAL VICTORIA INFIRJIARY, 

. NEWCASTLE-UPON-TYNE. 

In April, 1927, Professor Thomas Beattie asked me to see, in consultation, 
J. H., age 56, a male patient under his care at the Royal Victoria Infirmary, 



Fig. l!7o.-Showing a large dense shadow in the area of the swelling. {Skiagram reversed.) 


Newcastle-on-Tyne. At the age of 20 there was a history of a seven months’ 
llness when he was in bed for six weeks ; he had no pain, and he was told 

or thiee da>s ; from that date up to the time of admission there had been 
ici eased frequency of micturition, while the urinary stream was poor 

Ux Admission.— He complained that he had severe pain in the rieht 
1I.0COSM sp„ce „di.-,ti„g to tl,e thigh, that he was getting thinner that ® s 
unne was chseolonred, and that he had increased A„en“cy ot Setnri A 
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There was a visible abdominal swelling to tlie right of the umbilicus. On 
palpation, a swelling the size of a hen’s egg could be felt behind the right 
rectus muscle at the level of the umbilicus. The swelling was hard, smooth, 
iiad well-defined margins, and did not move on respiration. X rays (Fig ‘^ 75 ) 
flowed a large dense shadow in the area of the visible and palpable sweliin<r 
His urine contained albumin, blood, pus, also triple phosphates. Bacillus 
coh commums was obtained on culture. No other abnormal physical signs 
were elicited. 



Fio. 27C, — ^Double pyelogrnm ; absence of any communication between tlie renal pelves. 

[Skiagram revtrsed.) 


Owing to the unusually low level of the X-ray shadow I thought there 
might be a horseshoe kidney, and I considered it jrrobable that pyelography 
would confirm or refute the suggestion. Double pyelography {Fig. 276) failed 
to show any communication between the renal pelvis of each kidney, and flic 
suggestion of horseshoe kidney was regarded as erroneous. TJie left kidney 
renal function being efficient, an operation was advised. 

Operation. — A horseshoe kidney was found. An attempt to open t ic 
right renal pelvis posteriorly failed owing to dense adhesions, but an incision 
through the anterior aspect of the pelvis enabled a large calculus to be reinoi ec . 
The pehds contained a considerable amount of purulent debris and blooc 
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Fig, 278. — Back view, showing the malignant growth in relation to the great vessel.*? 
and posterior surface of the right kidney; also the calculus. 


The malignant growth involves the aortic lymph glands and the riglit supra- 
renal capsule. The calculus removed at operation is shown in tlie upper part 
of Figs. 277, 278. 

A more minute inspection of the specimen showed that in tlie left half of 
the horseshoe kidney there was an early stage of acute jjyelitis. 
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A microsection {Fig. 279) shows a definite carcinomatous condition infil- 
trating the kidney substance from the pelvis. The cells are epithelial and of , 
transitional or squamous type. 



Fio. 279. — ^Microscopic section showing tho carcinoma invading the kidney substance. 


I am indebted to Professor Stuart MacDonald for the pathological slide, 
and to Dr. H. E. Gamlen for the radiograms. 


A CASE OF SQUAMOUS CARCINOMA OF THE SCALP, 
ASSOCIATED WITH TWO RODENT ULCERS ON THE 
SHOULDER ORIGINATING IN A PATCH OF PSORIASIS. 

By E. R. flint and J. GORDON, 

THE GENERAL INFIRMARY, LEEDS, AND THE DEPARTMENT OF PATHOLOGY AND BACTERIOLOGY 

IN THE UNIVERSITY OF LEEDS. 

9 

Clinical History. — The patient, age 59, a foreman painter, two Arears ago 
received an injur}^ to the top of his head, causing a small wound which began 
to discharge after a few daj’s. The wound continued to discharge until about 
three months before operation, when a small lump made its appearance, and 
gradually increased in size. At the time of operation it was about the size 
of a small walnut, not very hard, and the surface was ulcerated and bled freely 
on being touched. The surrounding tissues were not affected appai-ently, and 
tlicre was no enlargement of lymph glands. Tiie growth of the scalp vas 
excised and X-ray treatment given. 
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On the right shoulder within an inch of one another in the midst 
of a patch of psoriasis, there were present two rodent ulcers of two years’ 
duration. The psoriasis was of a chronic type, having been present for 
twenty years. The rodent ulcers were about' the size of a shilling and not 
hard. One was excised, and the other treated by X rays, to which it 
speedily responded. 

Histological Examination. — The tumour of the scalp was a squamous 
carcinoma of great cellularity and comparatively slight keratinization. It 
measured 15 mm. in diameter and was about 7 mm. deep. It showed marked 
invasion of the corium by long slender columns of cells, but nearer the surface 
the carcinomatous masses were large and were undergoing central necrosis. A 
few keratinous cell-nests were present. The stroma was everywhere abundant, 
and there was lymphocytic reaction at the margins of the tumour, but none on 
its deep aspect. The surface was ulcerated, with some small shreds of purulent 
crust still adhering. On one side of the tumour a few detached islets of 
neoplastic tissue were seen, at least 4 mm, from the general spreading edge. 
The tumour was obviously a frankly malignant squamous carcinoma and was 
tending to infiltrate widely. 

The tumour from the shoulder was a typical basal-celled carcinoma of 
the solid massive type. At the periphery of the epithelial masses there 
was a single layer of tall columnar epithelium. The interior was wholly 
made up of small oat-shaped cells between whicli intercellular prickles could 
sometimes be made out. It rvas ulcerated on the surface, and the stroma 
was tlie seat of considerable inflammatory reaction, being overrun by 
lymphocytes and plasma cells. There ivas a certain amount of central 
necrosis in some of the larger tumour masses, but noivhere any evidence 
of keratinization. The tumour was quite superficial and did not tend to 
infiltrate. 

The interest of this case is twofold. Firstly, the occurrence of two types 
of malignant disease in the same patient. That this is not as infrequent 
as may be supposed is shown by Owen^, who in reviewing 3000 cases of malig- 
nancy found twenty cases of squamous carcinoma occurring in conjunction 
with basal-celled carcinoma. The second point of interest is the occurrence 
of rodent ulcers on a patch of psoriasis. Whitfield- recorded a case o 
psoriasis associated with rodent ulcer, and Gray® described a rodent 
occurring in a patch of psoriasis in the gluteal cleft. Sequeira'* states a 
he has had several cases under his care of multiple superficial rodent u cers 
arising in patches of psoriasis. 
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PEDUNCULATED EXTRA-GASTRIC LEIOMYOMA OF THE 
STOMACH WITH HAEMORRHAGIC ; DEGENERATION : 

AN UNUSUAL CAUSE OF ACUTE INTRA-ABDOMINAL HEMORRHAGE. 

By T. Blew. BIILLAR. 

FROM THE DEPABTMEifT OF OEIKICAE SXTRGERY, UNIVERSITY OF EDINBURGH. 

The following case seems worth recording because of the difficulty in diagnosis 
and the rarity of the pathological condition found. 

W. C., age 37, a printer by trade, was admitted to the Edinburgh Royal 
Infirmary on August 21, 1927, complaining of pain in the upper abdomen. 

History. — On the morning of admission he had risen at his usual hour, 
feeling quite well, and had eaten a hearty breakfast. He went to work at 
8 a.m., and noticed nothing amiss till about 10 a.m., when he became aware 
of a vague discomfort in the epigastrium. This gradually got worse. He 
felt as if his stomach ivere blown up with gas, and he became somewhat 
nauseated but did not vomit. In spite of these symptoms he continued 
hard at work till about midday, when, thinking he might get relief if his 
bowels moved — tliough he had no desire to defecate — lie went to the lavatory. 
While straining at stool he was suddenly seized with a severe pain in the 
epigastrium (? right side). He felt sick, shivered, and perspired freely, 
and, feeling he was about to faint, he hurriedly left the lavatory to get assist- 
ance. He fainted immediately he got outside but was unconscious only for 
a few minutes. He was assisted to liis feet but still felt giddy, and after 
resting for a short time he went borne, about 12.30 p.m. He lay down at home 
and had a cup of tea but no dinner, and, feeling a little better, decided to 
return to his work about 1.45 p.m. The pain in the epigastrium was still 
present and he noticed that the slight jarring caused by walking downstairs 
hurt him particularly. About 3 p.m. the pain suddenly became more severe 
and assumed an intermittent, stinging charactei-. Its severity was such that 
it sometimes doubled him up, and he was compelled to give up work and go 
home about 4 p.m. He sent for his doctor, who arrived about 6 p.m. The 
latter, after consultation with his pai’tner, decided to send him into hospital. 
Jleantime the pain continued, and before leaving for his sixteen miles’ journey 
to hospital he was given -yV heroin. 

Previous Health. — Patient had had no previous illness of importance. 
He had malaria and a sliglit attack of dysentery while on active service. All 
his teeth were removed three years ago because of root abscesses. He had a 
short-lived attack of severe pain in the stomach six months ago, since when 
he had remained quite well until two weeks before admission, wlien he began 
to feel out of sorts, and both be and his wife thought he was looking paler 
than usual. 

Ox EX.VMIX-AT 10 X'. — Temperature 98-4'’, pulse-rate 88, respiration 20. 
The patient appeared to be comparatively comfortable, and was perspiring 
slightly. He stated that he had felt much easier since he bad had the hypo- 
dermic injection. The abdominal wall on inspection was not moving freelv, 
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but the abdomen showed no abnormal contour and no distention. On paipa- 
tion, there Avas definite rigidity, but not boarding, of the upper half of both 
recti, and there was diffuse tenderness over the same area. Slight tenderness 
in the lower right quadrant. No definite hyperassthesia. On percussion, the 
note Avas tympanic all over the abdomen except for an area of indefijiite 
dullness over the outer half of the left rectus muscle above the umbilicus. 
No dullness Avas made out in the flanks. No change in liver dullness and no 
discoA'erable enlargement of splenic dullness. A diagnosis AA'as made of 
probably leaking gastric or duodenal ulcer, Avith localized peritonitis (it Avas 
recognized that the indefinite dullness on the left side could not easily be 
explained on this diagnosis). 

Operation. — Genei'al anaesthesia. The abdomen AA'as opened by a right 
paramedian incision aboAm the umbilicus, and the peritoneum AA'as found to 
be full of bright-red, fluid blood. A rapid examination of the stomach and 


duodenum revealed no perforation, and the char- 
ii .11 acter of the fluid at once ruled out perforation of 

// holloAv A'iscus. Bleeding appeared to be active. 

/ // yjl[i Palpation of the liver and spleen shoAved these 

/ I ^ ll^// organs to be normal, but on feeling for the spleen, 

/ Jprjy a large, soft, apparently cystic tumour Avas encoiin- 

/ (C tered on the left side. Attempts to bring it up to 

Avoimd shoAved that it Avas fixed posteriorly, 
i/r'A n ^ and it Avas at first thought it might be a tumour 

/f uJl passing the hand OA'er the 

« \u|~| lateral side of the tumour, hoAvever, the left kidney 

7 1 found to be normal. It Avas then realized that 

III \ X/X u tumour AA'as in the lesser sac, and to obtain 

^ \\ better access the left rectus muscle Avas cut across 

It 1 \ fit point opposite the middle of the first incision. 
^ I 1 \ Bleeding still seemed to be active. The lesser sac 

' (X u J \ Avas then opened through the gastrocolic omentum, 

^ j and the tumour brought to view. It was about 

/ the size of a large Jaffa orange, and AA'as found 
Fig. 280.— Sftgittai section to be fixed to the posterior Avail of the lesser sac. 
o{ the abdominal cavity to While cari'A'ing out all examination of the tumour 
S°the'mmour°(sb"dedb^ its AA'all ruptured and a large quantity of dark 

semi-solid material Avhich appeared to be ol 
blood-clot Avas evacuated. The cyst Avail that remained v'as then examined 
from AA'ithin the cyst, and seA'eraf large dilated venous channels AAcre seen 
in the Avail. On examining it again from the outside, in its noAV collapse 
condition, it Avas found, on tracing it upAvards, to taper off to a thin, 
rounded, solid pedicle, about J in. thick, by AA'hich it AA-as attache to le 
posterior wall of the stomach at a point in. below the lesser curA a ure an 


POSLenUr U4. LiiC ^ 

almost opposite the mid-point of the latter (Fig. 2S0). This gas ric a , 
ment Avas clearly seen, and it Avas then cA'ident that Ave Avere dealing am • 
pedunculated external tumour of the stomach, of unknoAvn p'pe; n 
could not CA-en then be determined Avhere the blood Avas coming ^ 

on the assumption that the tumour— being the only pathologica 
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found — was the source of the bleeding, it was decided to remove as much of 
it as possible. Total removal of the cyst wall could not be carried out because 
of its strong adhesion over a considerable area of the posterior wall of tlie 
lesser sac. and because of the great danger of injuring important structures 
in the region, notably tlie left branch of the middle colic artery. Accordingly 



Fi(i. 281. — Section of pctlicle of cyst showing masses of tumour tissue amongst the 
muscular fibres from the stomach wall. “ 



1-m. 282. H.gh.powor view showing type of cell of which the tumour was composed 
VOI.. XVI.— NO. Ci2. ‘ 
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the pedicle was divided between clamps, close to the stomach wall, the stiimi) 
ligated and o%"erstitched, and as mucli of the wall as possible removed, the 
cut edges of the portion left behind being ligated. On now swabbing out all 
the blood in the abdominal cavit}% it was seen that the luemorrhage had been 
completelj^ controlled. The abdomen was therefore closed as rapidly as 
possible and the patient returned to bed. He had lost a considerable quantity 
of blood and his condition was none too good ; it was therefore decided 
to gh^e him an immediate blood transfusion. His wife, who had come to 
hospital with him, was fortunately found to be a Group IV donor, and a 
pint of blood was obtained from lier and gi^-en to the patient. He made an 
excellent recovery. His temperature was a little unstable for si.x days, but 
then settled eompletely. His condition caused no further an.xiety, and lie 
left hospital on the 21st day after admission. When seen recently he was 
perfectly well and had returned to Avork. 

Pathology. — P art of the pedicle and Avail of the cyst aati'c examined 
microscopically. In the pedicle Avas found normal muscle from the stomacli 
Avail together Avith areas of leiomyomatous tissue interspersed betAveen tlic 
muscle fibres. In the section of the AA’all considerable hemorrhages in A'arious 
stages of organization Avere seen, and here and there little remnants of tumour 
tissue, again leiomyomatous in nature (Figs. 28], 282). 

REMARKS. 

Simple tumours of tiie stomach are comparatively rare, the commonest 
being the mjmma or fibromyoma. They may be external or internal. If 
external, they ai'e usually sj'’mptomless until they attain a considerable size, 
Avhen they may giA’e rise to symptoms due to their Aveight or bulk dragging 
or distorting the stomach. Occasionally they groAV to a great size (e.g., in 
Von Erlach’s case the tumour AA'eighed 5400 grm.). They are liable to A’arious 
forms of degeneration — my.xomatous, hyaline, haemorrhagic, or malignant. 
When repeated hfemorrhages occur into the tumour it tends to become 
cystic, as in the present case. The Avriter has not seen a case reported in 
Avhich a large intra-abdominal haemorrhage AA’as bi’ought about. In the case 
described, the exact source of the haemorrhage Avas not found, and although 
large dilated Amins Avere seen in the cyst AAmll, it Avas noticed that the thin 
pedicle shoAved no obAuous Amssels. It AA’ould therefore seem probable that 
the tumour liad dcA^eloped an adventitious blood-supply from some vessel or 
Amssels in the posterior Avail of the lesser sac, to which it had become adheien . 

A correct pre-operatiA^e diagnosis in such a case is hardly to be oo'cc 
for, although a diagnosis of intra-abdominal haemorrhage might haAC ecn 
e.xpected. It is, hoAA'CAmr, a notable fact, aa'cII illustrated by this case, la 
in intra- abdominal haemorrhage the pulse-rate may be A-ery little laise am 
the patient shoAv little sign of haemorrliage until the abdomen is a iso ii c 
full of blood. The pulse-rate may then rise suddenly and rapic a anc 
patient dcA'elop the typical clinical signs of seA’ere hfemorrhage. 

In conclusion, I AA'ish to express mA' thanks to Piofessor 
permission to publish the case and for helpful adi’ice in preparing 
publication. 
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CYSTIC DILATATION OF THE COMMON BILE-DUCT . 
RECORD OF AN EXAMPLE. 

By JULIAN TAYLOR, 

ASSOCIATE SUBGEOK TO UKIVERSITY COLEEGE HOSPITATi, LONDON. 

At the present time (April, 192S) it appears from perusal of the most recent 
publication referring to this malady^ that, whereas it has once been recorded 
as recognized before operation in a fatal case,- there is no published account 
of a correct diagnosis followed by successful operation. The following is 
the record of such a case. The writer is indebted to the bibliographic tables 
of the American authors for a summary of the literature of the disease, and 
to a substantially similar collection made recently by Professor Choyce, 
Director of the Surgical Unit of University College Hospital, that he has been 
privileged to read in manuscript. 

Clinical Historal — N. P., female, age 23, was seen by the Avriter in 
consultation Avith Dr. Charles Bolton on Oct. 3, 1927. She had had attacks 
of pain, vomiting, and jaundice ever since she could remember — certainly 
since she AA'as a small child. 

Pain Avas felt right across the upper abdomen, in the loAver chest, and 
in the back, but not in either shoulder. It came on in attacks of seAmrity 
varying from slight to severe, and lasting from a fcAv hours to a day or so. 
Nothing, dietary or other, had been noted to precipitate the attacks, AA’hich 
came on at any time of the day or night and had increased in frequency 
latterly. Often the pain persisted as a dull one having the same distri- 
bution as in the attacks, and for some months she had hardly been free 
from it. 

Vomiting ahvays accompanied the painful attacks and Avas incessant 
Avhile they lasted. Nothing appeared to control it, although at times it 
seemed to relax the scA'erity of the pain. 

Jaundice ahvays followed the attacks at something less than a day’s 
interval ; slight at the onset, it at times became deep, Avhen it Avas usually 
accompanied by itching of the skin. She had been seen by several observers 
on difterent occasions since May, 1927, and though on none of these had she 
been deeply jaundiced, only once had she been free from a tinge. 

Her appetite for all foods had always been bad. 

Constipation had ahA'ays been present, and she had difficulty in opening 
iicr lioAvels Avith purgatiA-es. The stools Avere pale and the urine Avas dark 
Avhen the jaundice Avas se\'ere. 

She had never noticed any SAvelling of the abdomen, but during the attacks 
the upper abdomen Avas tender. She Avas first obserA’ed by the Avriter a fcAv 
days after one of the attacks. 

On Examination. — She aars seen to be thin, ill, and lethargic. She 
was slightly jaundiced in the skin, mucous membranes, and conjunctiA'’a;. 
Ihc tongue Avas clean. In the abdomen a A*ague mass could be felt beloAv 
the right costal margin, immobile Avith respiration, but too indefinite to permit 
the recognition of any special characters other than that it seemed to be 
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deeply plaeed and that the abdomen over it was resonant to percussion. 
The li'V'^er was not felt. Her temperature was normal ; the pulse 80 and of 
poor volume ; blood-pressure 116. 

A diagnosis of cystic dilatation of the common bile-duct was suggested, 
and the following examinations were made ; Cholecystography (after oral 
administration of 6 grm. of tetraphenolsulphonephthalein) ; no gall-bladder 
shadow was visible, but part of the drug was evident in the colon unabsorbed. 



Corpuscular fragility was found to be within normal limits. Red and ^bd 
blood-cell counts were normal. Van den Bergh s reaction was cirec 

biphasic, indirectly positive. .. m loo" when 

She was admitted to University College Hospital on Oct. 1 , "^ Vi-itcd 

she was found to be suffering from an alveolar abscess ^that vas 
with pain, swelling, and p3u-exia amounting to 101-6°. t "^s 
to extract an upper molar tooth, after rvlrich her jaw c ear p 







329 


eabe or obscure cases 

but, as is seen from her chart {Fig. 283) tlie fever did not. Apart from 
her dental condition, no physical signs of disease were now appreciable 
other than a very slight tinge of jaundice. There was no abdominal 

swelling. j ■ ^ 

On the night of Oct. 23 she had an attack like those described m hei 

medical history. The pain was felt in the upper abdomen, lower chest, and 
back, but not in either shoulder or scapular region. It was severe, and she 
was given morphia. There ivas incessant bilious vomiting and retching. On 
exanhnation of the abdomen there was now an indefinite globular mass 
jialpable in the right hypoehondrium, crossing the middle line and extending 
for 2i in. below the right costal margin. It was tender, immobile with 
respiration, and resonant on percussion. There was also diffuse tenderness 
over the upper half of the abdomen. On Oct. 24 tlie jaundice had increased 
and the temperature rose to 102-2°. The abdominal mass, which was still 
tender, was now a little more definite and was thought to be about the size 
of a lawn-tennis ball. The r'omiting continued for two days and the jaundice 
persisted. 

On Oct. 28 there was another attack, this time associated with a tempera- 
ture of 104-4° and a rigor, the jaundice subsequently becoming intense, the 
stools clay-coloured, and the urine dark with bile. The pulse frequency now 
rose to 160, and did not fall below 120 until after her operation. A blood- 
count now showed a leucocytosis of 11,500 per c.mm., and of these 74 per 
cent were polymorphonuclear. 

Laparotomy had been decided upon, but, owing to the supervention of 
what was clearly an acute infective cholangitis, was postponed as it was 
thought desirable that the infective condition should subside if it would before 
operation. On No\'. 1, howe\'er, she had another rigor with further high fever 
and ]:)ulse of 150, and she appeared to be going downhill. Operation was 
therefore deferred no longer. 

Since her admission to hospital calcium chloride had been administered 
by the mouth, because it Avas thought, in view of the knoAvn danger from 
hicmorrhage in these cases, that no pre-operative precaution should be 
omitted, however doubtful its value. 

Operatiox. — On Nov. S, her temperature at that time being 102° and 
the pulse 120, the abdomen Avas opened under ether by a right paramedian 
incision. No adhesions Avere found, but the gall-bladder Avas seen to be 
enlarged, llattcncd. slackly distended, and thickened, being 4-i- in. long and 
21 in. broad in its Avidest part. On displacing the gall-bladder and liver 
Aqnvards. a globular distention of the common bile-duct Avas seen, about the 
si-/.e of a Tangerine orange, extending upAvards as far as the entrance, of the 
cystic duct, and doAViiAvards behind the second part of the duodenum. The 
cystic duet Avas short. Avide, and straight, and apparently entered the upper 
]R\rl of the cyst of the bile-duct. On reflecting the peritoneum coA-ering the 
cyst. h:cmorrhage from a nctAvork of thin-Avallcd and distended veins occurred, 
and on an .attempt to isolate the cyst from its surroundings the bleeding became 
free and dilficult to stop except temporarily by gauze pressure. The Avail 
of the cyst was friable and did not come easily aAvay from surrounding 
structures. A similar experience Avas met Avith in attempting to define 
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accurately tlic junction of the cystic duct with the cyst. The accompanvina 
Jagram {F^g 284) shows the operative findings, but tlie exact nature^ of the 
distention, whether fusiform, lateral, or saccular, was not ascertained for the 

reason given, nor was the possible presence of stricture of the bile naiiilla 
investigated. ' ' 


In view of the small size of the cyst and of the troublesome hlecdiiw 
attending its slightest manipulation, and in view of the evil condition of the 

patient resulting from biliary infection, it 
was decided to join the gall-bladder to the 
stomach, a procedure which would be 
quick and easy, and need not involve 
bloodshed. A plug had been placed over 
the cyst for Inemostasis, and after com- 
pletion of the anastomosis this was 
removed, but considerable bleeding per- 
sisted from a large vein near the junction 
of the cyst with the cystic duct. In an 
unsuccessful attempt to catch the vessel 
w'ith forceps the cystic duct was punc- 
tured. This opening was closed with fine 
catgut. A plug was placed on the bleeding 
I'cssci and a tube in the wound, which ivas then closed with catgut. A 
culture taken from bile aspirated from the cavity of the gall-bladder yielded 
a pure growth of Bacillus coli. 

The patient stood the operation well, and by the following day the 
itching that had been present was relieved. The temperature came slowly 
and irregularly down during the succeeding days. The plug was taken out on 
the fourth day, removal being followed by a free discharge of bile. 

The jaundice cleared up slowly but completely during the ensuing fort- 
night, and bile gradually returned to the stools. The biliary fistula persisted 
until Nov. 21, when its closure resulted in an attack of slight pain and a rise 
of temperature to 102°. Another copious discharge of bile rvas followed by 
gradual subsidence of the fever. The fistula finally dosed on Nov. 29, and 
the patient left hospital healed on Dec. 7. 

After-history.— -Three and a half months later (March, 1928) she was 
well, all symptoms having disappeared. There was no trace of jaundice, 
she had a good appetite for the first time in her life, could ‘ eat anything , 
and, having been previously thin, was now noticeably fatter. Constipation 
had completely disappeared and she no longer took purgatives. As an 
individual she was brighter, and the lethargic mentality previously obMous 


COMMOiM 



Fig. 284. — Condition found at operation. 
[Reproduced Jrom Author's diagram.) 


was not now discernible. 


COMMENTS. 

In view of the large number of writings dealing with this 
have appeared in recent years, and in particular in view of that o ro cssor 
Chovee, so far unpublished but referred to here in the ojiening ’ 

the 'writer refrains from discussing the disease at length, but the lo 
observations may be permitted. 
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Diagnosis.~Nevigebavier’s case was that of a woman of 21 with seven 
months’ history of abdominal pain and one month’s of abdominal swelling 
and jaundice. She had a cvst in the abdomen that was easily palpable as 
a large fluctuating swelling that proved at operation to contain ^ litres ot 
dark fluid. The enormous size to which the cyst had grown was probably 

responsible for the ill fortune of the event. 

In the present example the abdominal swelling was always indefinite, 
and, though undoubtedly palpable, its nature could not have been recognized 
without the presence of other features of the disease. The development of 
a tumour while an attack was under observation clinched a diagnosis 
already the one most probable. The writer would thus emphasize the 
clinical history as the essence of the diagnosis of this malady, and to 
this end he has described at some length that of one case. The essential 
clinical features appear to be those of attacks of abdominal pain felt also 
in the back but not in either shoulder, accompanied by continual vomiting 
and followed by jaundice. If occurring in young women or if dating from 
early childhood, such attacks should suggest the disease in question as 
their cause. 

Infection. — IVhile this patient was under observation tliere occurred serious 
infection, so that her life was jeopardized. It is possible that cases arise 
wliere infective cholangitis with cholecystitis are recognized and treated by 
drainage of the gall-bladder, the underlying cause of cystic dilatation of tlie 
common bile-duct escaping observation owing to the dilatation of the gall- 
bladder that usually accompanies the condition, and to the necessity for the 
adoption of a quick and simple procedure in patients seriously ill. This might 
easily have occurred in the present example had the patient not been seen 
pre\’iously both in a quiescent period and -when suffering from biliary 
obstruction without infection. 

Operative Treatment. — In this girl the distention of the common bile- 
duct was moderate and could be recognized ; but an accurate dissection, 
siiowing exactly the type of dilatation, Avhether fusiform, globular, or saccular, 
and investigating the condition of the bile papilla, rvas impossible, because 
an attempt resulted in free bleeding, an increase of which was unjustifiable 
on account of the precarious condition of the patient arising from infection. 
It is likely that a part of the bleeding rvas due to the infected state of the 
Avail of the cyst. Avhich Avas adherent to surrounding structures and Avas 
unpleasantly friable. The real difficulty of hemorrhage thus made it unjusti- 
fiable to attempt anything but the easy anastomosis of the gall-bladder to the 
stomach. The subsequent history shoAvs that in this girl’s case at anv’ rate, 
Avhcre the cyst Avas small, cliolecystgastrostomy AA-as adequate. Hiemorrhage 
has accounted for a proportion of the deaths that have folloAved operations 
for this malady, and the Avriter is of opinion tliat once it has been recognized, 
either before or at operation. Avhere the cyst is small, anastomosis of the gall- 
bladder to the stomach or duodenum is the proper treatment, because Avitli 
such a procedure there can be no danger AA’liatcA’cr of bleeding from the A'eins 
around the cyst, and because it has certainly giA'en this patient complete 
relief. The operation Avidcly advocated for cyst of the common bile-duct is 
that of anastomosis of tlie cy.st to the duodenum. Hut AA'hcre a cyst e.xists 
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the gall-bladder is as a ride dilated, and it is possibly better to short-circuit 
the bile from its first disteirded reservoir, as it may be that a recurrent residual 
cholecystitis will arise later where the second distended reservoir, the cystic 
common duct, has been drained into the alimentary canal and the gall-bladder 
left alone. 
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A CASE OF NON-ROTATION OF THE MID-GUT. 
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By .T. W. THOMSON, 

noNORAKY SURGEON' TO THE CLAYTOX HOSPITAL, WAKEFIELD. 

Derangements of the second stage of intestinal rotation are divided, as 
described by Norman Dott in the British .Journal of Surgery, vol. xi. 
n. 266, into three groups ; (1) Non-rotation of the mid-gut loop ; (2) Reversed 

rotation of the mid-gut loop; (3) 
Mal-rotation of the mid-gut loop. 
I have to record a case of the first 
group. 

D. G., female, age 23. was 
admitted to tlie Wakefield Hospital 
on June 30, 1927. 

Hlstory. — The patient was 
quite well until the age of 18, 
when symptoms referable to the 
digestive organs set in. Her con- 
dition gradually deteriorated, pain 
after food increased in severity, 
and vomiting became more fre- 
quent till only small quantities o 
food could be retained. Prolonged 
medical treatment had given no 

relief. _ _ 

Condition Found at Opera- 
tion.— The first part of the duo- 
■; denum passed somewhat vertical } 

! upwards, and the second pa- 
passed downwards almost paralle 
■'4 with the first, forming an acute 
.1 anmilation at their junction. g 

Eio 285 .— The duodemim is seen possmg to Uie nn the second part brOUgnt 

end the ieiimum and ileiim are occupying traction Oil tllC Steoii j 

the rigid hypocliondriac, right lumbar, and right .j, immediate contact 

iliac regions. The duodenum tnt» 

became freely movable and passed right limibar, 

The jejunum, with tlie ileum, occupied the light inpoc 
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and vWlit iliac regions. The positions of the duodenum, jejunum, and ileum 
are well shown in Fig. 285. The colon presented a striking departure irom 
its normal formation. At its centre the transverse colon descended into the 
pelvis in the shape of a narrow V. Slight traction on the apex of the V 
brought the sides into close contact, and when this loop was spread out, its 
upper extremities were not more 


than 1|- in. apart. From those 
points the eolon passed horizontally 
outwards to the splenie and hepatic 
flexures. The small intestine was 
now displaced to the left, and this 
brought into view the cpecum, 
which Avas reversed, with the appen- 
dix on its upper aspect. The ileum 
entered the csccum from the right 
side. The ascending colon Avas 
absent from its usual site. It Avas 
deeplj”^ incurved, reaching at least to 
the middle line under coA’^er of the 
dependent loop of transA^erse colon. 

Oper.-vtiok. — The duodenum 
just beyond the 2i3’'lorus Avas anas- 
tomosed AA'ith the distal extremity 
of the second part, so as to get rid 
of the angulation at their junction. 
The dependent loop of transverse 
colon iiiAUted resection, but I chose 
the altcrnatiA'e of colocolostomj’- at 
the upper end of the loop. The 
appendix aa'us remoA'cd, and the 
ciccuin and ascending colon Averc 
fixed to the posterior abdominal 
Avail bj' the method of Waugh. 
This is seen in Fis. 256. 



Fic. 280 . — Shows the cn?cinn and ascendinp: 
colon now fixed to the right posterior abdominal 
wall, and also the site of the colocolostomy. 


colocolostomy, 
patient's complete 


The combined operations of duodenoduodenostomy, 
appcndiccctoiny, and ca:cocolopexy haAc resulted in the 
rccovcr\'. 


ENTERIC CYST OF LARGE SIZE IN A BOY. 

By E. G. SLESIXGER, 

•ASSISTANT SVrnCEON TO OUy's hospital, LONDON. 

L. M.. ai.m.t:. age 7 years. Avas brought Avith a history of ‘stomach-ache’ during 
flic Iasi three or four years. This consisted of attacks of generalized abdominal 
pain of a griping character, associated Avith vomiting. Each attack had been 
treated by rest m bed and staiA-ation and had cleared up in three or four days. 
Intervals of six months Avith complete freedom from symptoms had occurred 
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noted in the motions, no 

c nstipation, and no disturbance of micturition. On examination of tlie 
abdomen a tumour was found to be present slightly to the left of tlie 
mid-lme and below the umbilicus. It was rounded, freely movable, rather 

bigger than a large orange, not tender. Rectal examination revealed no 
<v bnorrn fility , 


1 1 ' abdomen was opened, and the tumour, which was 

bluish-black m colour, was seen to be a cyst attached to the small intestine 

at a point approximately S 
feet from the ileociecal valve. 
It ivas removed, together 
with some inches of the small 
intestine to ivhich it was 
attached (Fig. 2S7), and the 
continuity of tlie gut was 
restored by end-to-end anas- 
tomosis. It was noted that 
the mesentery of the small 
intestine from the spine to 
the attachment of the cyst 
shoived bands of condensa- 
tion and thickening on its 
surface, similar to those seen 
in association ivith severe 
constipation. The patient 
made an uneventful recovery. 

Description of the 
Specimen. — On opening the 
cyst it was found to contain 
masses of mucus in a blood- 
stained fluid. Tliere urns a complete septum between the lumen of the intes- 
tine and of the cj^st, but the intestinal wall could be seen to be continuous 
with that of the cyst. There ivas a small papillary growth on the mesentery 
at its junction with the bowel opposite to the cyst. 

Microscopic examination of sections of the cyst wall by Dr. G. W. Nicholson 
showed two layers of muscle, and a lining of fibrous tissue with no demon- 
strable epithelium. Section of the papilloma showmd it to consist of dilated 
lymphatics ivith some muscle tissue. 

Comments. — ^The nature of this cyst is obscure, and in the absence of an 
epithelial lining it appears impossible to be certain of its origin. Its position 
at 8 feet from the ileocsecal valve makes its origin from Meckel’s diimrticulum 
improbable— the complete covering of the cyst with two layers of muscle JS 
unlike the usual structure of intestinal diverticula. The possibility of i s 
origin as a distention cyst of a mucous gland cannot be excluded in the absence 
of any epithelial lining, though both its size and its position are against ns 
view ; but in many respects such an origin appears to be the only altcriia n c 
to the assumption that it is a Meckel’s cyst in an unusual position. 
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VOLKMANN’S ISCHEMIC CONTRACTURE TREATED BY 
TRANSPLANTATION OF THE INTERNAL EPICONDYLE. 

By HAI^IILTON BATLF.Y, 

SURGEON TO THE DUDLEY ROAD HOSPITAL, BIRMINGHAM. 

Ox July 10, 1927, J. F., age 4, whilst attempting to jump over, a tennis net, 
caught his foot in the webbing, and fell. He was taken forthwith to hospital, 
where it was found that he had sustained a transverse fracture of the lower 
end of the humerus. The fracture was treated in the casualty department, 
the arm being put up in flexion and supination and the position maintained 
by means of adhesive strapping and bandaging. Late on the same evening 


A 


r ■ 2 

r j 




I'lO. iSS.— I’hotogrnpli showing: A. The Volkmnnn’s contracture; B, That tlio fingers could 
bo partially extended by flexing the wrist. 


the mother noticed that the child's hand rvas blue and swollen, and she a^ain 
brought the cliild to the casualty department, where the strapping and 
bandage were loosened. On July 24 he attended the massage department 
and. to quote the report received from the massage sister, “ he was given 
I lie usual massage treatment, and after one week we noticed what appeared 
to be an iscluemic contraction." 

On July 29 the child was brought to my out-patients' department. On 
examination it was ai)parcnt that he had a well-marked Volkmann's con- 
tracture. The photographs {Fig. 2S.«. a. b), which were taken a few days 
later, illustrate the fact that the fingers could only be straightened when the 
wrist was acutely flexed. A skiagram of the elbow-joint showed that tlie 
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fracture liad united in very good position. The patient \vas admitted. 
Postural treatment by flexion of the wrist over a moulded plaster splint,' 
combined with massage and movement, was persevered with. During this 
time the liand was manipulated on two occasions under a general anesthetic, 
but the flexor tendons were obviously permanently shortened, and resisted 
stretching like miniature hawsers. 

Although the massage staff worked diligently on the case, by the end of 
October there was no sign of any improvement, and the parents were natur- 
ally agitated at the lack of progress and the possibility of a permanent 



Fio. 289 .— Demonstrating the principle of the method described, 
opicondvie ivitli its common flexor origin still intact is transplanted 
of the tilna. 


The interna 
into the sliaft 


deformity. This was the determining factor in deciding that a nioic acti^c 

course should now be taken. „.,vrnrmpd 

Operation.— On Nov. 6, 1927, the following operation was per , 

which is a slight modification of the method originated and es i 

An incision was made on the inner side of the elbow, “|"Uj^"ded, 

isolated and hooked out of harm’s way. The bicipital third 

and the origin of the flexor muscles carefully dissected from PP 
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of the ulna, hut the main common origin from the internal epicondyle was 
left intaet. When this disseetion was finished, a large mass of muscle under 
which the finger eould be passed was attached above to the internal epicon- 
dvle. The condyle was then cut off and sutured into a little bed made by 
reflecting up tlie periosteum on the inner side of the shaft of the ulna at 
the junction of its upper third to the lower two-thirds {Fig. 2S9). 

Results. — The immediate result of the operation confirmed Max Page’s 
observation that there is no sudden relief of the contraeture. After fourteen 
days tlie fingers began to straighten, and by tlie end of the third week they 
could be completely extended. Massage and movement were continued for 
eight weeks. Seven months later (June, 1928) tlie patient has almost perfect 



Fio. 200. — Si.\ months after the operation : showing that tlie fingers can be 
completely straightened. ° 


funclion in the limb. His mother states that he uses his hand normally in 
every way. Fig. ‘290 shows that the fingers can be completely straightened, 
but on examination there is still some slight resistance to hvpere.xtension of 
the wrist. 

No definite eonelusion can be drawn from the treatment of one case by 
a particular method : but there can be no doubt that in this instance the 
operation rectified in the span of a few ivceks a contracture which had 
rcinamed stationary after four months' persistent conservative treatment. 

REFEREXCE. 

' I’.iGi;, .M.w, .Jour. Jiouc ami Joint Surg., 1023. April, 283. 
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INTERARTICULAR DISLOCATION OF THE PATELLA. 

By J. PENRY JONES, 

SENIOR HOUSE SUIICEON TO THE KADCEIPFE INFIRJIARV, OXFORD. 

E. I. B., age 11, was admitted to the Radcliffe Infirmary, on Novemher 27, 
having injured lier riglit knee about two hours previouslj^ through slipping 
on the edge of a pavement and over a bicycle in the dark. On examination 
there was already a marked effusion into the joint, but no external appear- 
ance of injury ; extension Avas limited to 150°, but flexion was almost normal. 
The patella seemed smaller than usual, but no fracture could be made out ; 
aboA'e the patella Avas a marked holloAV, the quadriceps extensor expansion 
on each side of this being draAvn tight. A radiogram showed that the 
patella had rotated backAvards about a horizontal axis through 90°, so that 




Fig. 291. — Skiagram showing im- 
paction o{ patella and also the small 
piece of ossifying cartilage {«) still 
attached to the posterior aspect of 
the exten.sor expansion. 



Fic. 292.— Condition of the knee seven 
weeks after operation. 


its upper end Avas engaged in tlie intercondylar notch of the femur. The 
limb Avas prepared for open operation. , 

Manipulation under an aniesthetic next morning failed to lec uce 
dislocation. The joint Avas therefore opened by an external semilunar 
the capsule being slit vertically just to the outer side of the pate a. 
releasing about six ounces of blood-stained effusion the upper ?. 
patella could be seen Avedged in the intercondylar notch; C gg 

extensor insertion had been stripped clean off the upper and 
of tile bone, and its posterior surface still carried a smaU piece . ^ 

cartilage from the upper end of the patella (Fig. 201). The bone had W 
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forciblv levered before it could be disengaged, ^Yben it immediately assumed 
its normal position; on extending the joint it could be seen that it was not 
necessary to do more than suture the slit capsule and skin. A piaster splint 
was kept on for about four weeks, only being taken off for massage and 
movements. The patient made an uninterrupted recovery, and ser'en weeks 
after the accident {Fig. 292 ) the range of movement at the joint was normal. 


Comments.— The mechanism of this injury, of which there are to my 
knowledge only fourteen examples in the literature, has never been satis- 
factorily explained. Scott insists on two separate impacts to explain its 
occurrence, and both his cases give that history. Paterson Brown’s case 
liad an open wound due to a 'glancing blow’, and it was uncertain whether 
there was a direct blow or not. The inevitable absence of a definite account 
of the mode of injury makes it impossible to dogmatize on the mode of 
occurrence, but it may be that the first movement is an extreme and forcible 
flexion of the knee, which leaves the upper end of the patella on a level 
with the intercondylar notch of the femur ; this is rapidly followed by 
extension ; the patella remains in its newly adopted position, and the 
quadriceps, stripped off the anterior surface of the patella, now acts on the 
lower border, thus wedging it firmly between the two condyles of the femur. 

point of interest in this particular case, and one that may have some 
bearing on the etiolog}' of the condition, is the fact that the patient was 
‘ double-jointed ’ in most of her joints ; the middle finger, for instance, 
could be bent backwards to touch the back of the wrist with incredible ease. 


I ha^•c to thank ]Mr. Hugh IVhitelocke for ijermission to publish this case, 
and also Dr. Sankey for his e.\cellent radiograph. 
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AN UNUSUAL CASE OF INTESTINAL OBSTRUCTION. 

By Lieut.-Colonkl H. HALLILAY, I.M.S., Rawalpindi. 

The following case appears to be worthy of recording on account of its rarity. 

History. — Isher Singh, male, age 40, Hindu, admitted in August, 1926, 
for pain in the right side and a gradually inereasing constipation, gave the 
following history. About sixteen years ago, after one of the Hindu feasts, 
he was returning to his home after indulging in some country liquor, wlien he 
suffered an attack of pain in his right side. This recurred at intervals for some 
years afterwards, the pain being always in the right iliac fossa and accom- 
panied by fever. Of late these attacks had recurred, but without fever. For 
the last two months the pain had been almost continuous and his life rendered 
intolerable by it. 

On Examination. — There was a lump in tlie right iliac fossa, and tlic 
movement of distended coils of intestine were distinctly I’isible. There was 
no tenderness in the right iliac fossa. 

Operation. — The abdomen was opened in the middle line, the rectus 
being displaced outward. The lower two feet or so of the ileum were im’olvcd 
in a nest of adhesions, as was the commencement of the emeum. A large, firm, 
rounded body was found in the ileum just at the junction of the bowel with 
the caecum. It was found to be impossible to separate the adhesions, which 
were very firm and abundant. The boivel was incised over the most promi- 
nent part of the swelling, and a large enterolith was removed from the ileum. 
The stone and the ileum had formed a perfect ball-and-socket valve which at 
times sealed up the opening of the ileocaecal A'alve and prevented the 
passage of the ileal effluent into the ciecum. The muscular coats of the ileum 
were enormously hypertrophied. The incision in the boivel was closed, and the 
lower end of the ileum was short-circuited with the colon. The man’s symptoms 
were all cleared up by the operation and he made an uneventful recover}'. 

Comments.- — It is probable that the enterolith ivas formed in the tortuous 
and stagnating passages of the last tivo feet of the ileum after the appearance 
of the adhesions. The adhesions must have been the sequel of the seieia 
attacks of appendicitis of which he gave the history. The alternatii'e hipo 
thesis is that the first attack of pain was caused by the impaction of the stone 
at the entrance of the ileocaecal valve, and that the subsequent attacks vere 
due to the recurrence of partial obstruction from the same cause. In 
of the rarity of cases of appendicitis amongst the country-bred Panja ii, 
is worth considering. 
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REVIEWS AND NOTICES OF BOOKS. 


The Abdominal Surgery of Children. By L. E. BAJiniNGTON-AVAno, Ch.M., F.IEC.S., 
Surtreon to the Hospital for Sick Children, Great Ormond Street, and to the Hoyat 
Northern Hospital, London. Demy 8vo. Pp. 283 + xiii, illustrated in colour and in 
black and white. 1928. London ; Humphrey Milford. 15s. net. 

At first sight it would seem that this volume might be regarded as a stick to he put 
into the hands of those who are inclined to belabour the modern tendency to increas- 
ing specialism in surgical work. Here is a volume of some 270 pages designed with 
due deliberation to present a special portion of what has come to be regarded as a 
specialty, the surgical work of infancy and childhood. It might appear that this 
is an example of the objection which the repudiators of ultra-specialism so strongly 
decry, the principle of divide cl divide. The volume, however, permits of no reason- 
able objection on that score. Mr. AVard, from a wide experience in general surgery, 
has expressed his ideas and views upon the various abdominal ailments which are 
either peculiar to, or are reasonably common to, the periods of infancy and child- 
hood. There is therefore no justifiable ground for criticism of the conception, for 
the idea is really an excellent one, and, if any further excuse is demanded, it may 
be found in the fact that many of the most distinctive features of pmdiatric surgery 
are concerned with abdominal disorders. 

The first chapter is in some ways the most interesting and suggestive contribu- 
. tion to the volume ; it is concerned with the general principles of the operative 
treatment of the abdominal derangements. It is replete with valuable informa- 
tion. It may be described as an apt presentation of the teaching of the Great 
Ormond Street School, and if certain of the views expressed are open to criticism 
it is none the less a helpful and erudite production. The complication of ketosis 
is given full and detailed consideration ; more might have been made of the diagnosis 
of the condition, particularly of the distinction between ketosis and appendicitis. 
For example, no mention is made of the value of the leucoejde count as a means of 
differential diagnosis. On the other hand, it would seem that undue importance is 
attached to the risk of confusing ketosis with acute volvulus of the small intestine. 
It is true that Le Wald’s investigation indicated a laxity of the ileoctecal attachment 
as being common to many cases which demonstrate cyclic vomiting, but he read his 
findings as indicating a constitutional error of the involuntarj’’ nervous system rather 
than a local error producing a local effect. 

A well-reasoned account is given of the surgery of the abdominal wall, but 
in terms of anatomy is it correct to speak of supra- and infra-umbilical glands ? 
Are there such structures ? A¥e do not agree with the statement made under 
Umbilical Hernia” (p. 27) that there is “ a separation of the normal muscles”. 

Hernia is classed under abdominal conditions, and full consideration is given 
to the various aspects of this common complaint. In describing the descent of the 
testis the statement is made that “as the testis descends into the scrotum it 
invaginates the processus vaginalis”. The majority of embryologists would contest 
this statement, and the late Dr. Berry Hart contradicted the view on more than one 
occasion. The statement ignores the fact that, while the processus vaginalis is lined 
by endothelium (mesothelium), the covering of the testis is germinal epithelium. 

In this chapter, as in other parts of the volume, Mr. AVard employs some 
unusual metaphors and idioms — ^Ire speaks of ‘public school games’, of operations 
postponed until the child is ‘definitely established’, and of a hernia sac being opened 
VOL. XVt.— NO. 62. 23 
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‘to ensure that it contains nothing’. It may be considered out of place to criticize 
syntax in the review of a scientific publication, but there can be no doubt that 
medical literature would benefit if more attention were paid to the principles of 
grammar and euphony, and this volume is no exception to the rule. 

The chapter dealing with the surgery of the stomach and duodenum is an 
excellent contribution. The figures and facts relative to congenital stenosis of the 
pylorus are perhaps the most striking endorsement we have read of the merits of 
operative interference in contrast to medical treatment ; the statistics quoted on 
p. 85 and the succeeding pages are a testimony which cannot be ignored. 

A curious and interesting observation is made on p. 103 in relation to the post- 
operative complication of hyperpyrexia. After drawing attention to the seriousness 
of the complication, the statement is made, “ As a post-operative complication it is 
now rare, although in the years 1918-20 it was comparatively frequent”. IVe 
wish Mr, Ward had supplied the key to this intriguing problem. As it is, he has left 
us tantalized and ‘ in the air ’—an exercise of the author’s prerogative, perhaps ! 

Mr. Ward’s work on Hirschsprung’s disease is widely known, and his further 
contribution to the problem is of outstanding merit, but he might have included with 
advantage some reference to the striking results which Wade and Hoyle have obtained 
by the operation of ramisection in their cases as recorded in the Medical Journal 
of Australia, January, 1927. 

Speaking generally, the volume is a worthy contribution to medical literature. 
The illustrations are numerous and beautifully reproduced. In future editions the 
merits of the work will be enhanced if fuller references are given to the recent and 
current literature of the various subjects. 


A Manual of Proctology, By T. Chittexden Hill, Ph.B., M.D., F.A.C.S. Second 

edition. Demy 8vo. Pp. 294 + vi, with 101 illustrations. 1020. Philadelphia and 

New York ; Lea & Febiger. S3.50. 

This concisely written book will be found to be a very useful guide to those who 
desire to possess a sound practical knowledge of proctology. The opening chapter 
deals with methods of examination and diagnosis, and contains some valuable 
hints for conducting an int'estigation with the sigmoidoscope. The three ' 

ing chapters are concerned with the inflammatory and ulcerative conditions of le 
rectum and with ulcerative colitis. In the treatment of these morbid states 
emphasis is laid upon the value of solutions of nitrate of silver, with w’luc i ■« 
entirely agree ; but we are surprised to find that treatment by an autogeno 
vaccine, which is often very elficacious in these cases, is not mentioned. 

A succinct account of anal fissure is to be found in Chapter 5. H hen isc ^ 
etiology the author favours the vieiv that the formation of a fissure is in 
due to the fact that the mucous membrane at the posterior commissure o 
is insufficiently supported by reason of the anatomical arrangement oi g 

the external sphincter muscle. We do not concur with this explanation. ‘ 
a fissure were due to anatomical defect the lesion would be niore commo L 
The fact that a fissure is often permanently cured by the simple proce 
the external sphincter muscle is a sound argument against anatomica < < opinion 
of the muscles being an etiological factor. We agree ivith the n-nt results 

that the operation of incision gives more satisfactory and ^aun+ition of the 

than can be obtained either by excision of the fissure or by forcib e 

Rectal abscesses are described in Chapter 6, the especiali.v 

varieties being well depicted in clear diagrams. The pehareeta i Atjior empha- 

well described. In the surgical treatment of this form of absces < p, 

sizes the advisability of di\ading the levatores ani transverse y certain extent, 
to ensure adequate gaping of the wound. We agree w'lth power of 

but ivould point out that if the levatores are divided too extensneiy 
expelling the recta! contents may be seriously interfered witn. 



BEYIEWS AEE NOTICES OE BOOKS 343 

The next chanter is devoted to the consideration of the important subject of 
fistula The usual classification into complete, blind internal, and blind external 
fistulte is adliered to. Our objection to this classification is that it presumes a single 
U-pe The failure to appreciate the fact that there arc four distinct types of ano- 
rectal fistulic, each presenting the three varieties mentioned, is, we think, responsible 
for some of the disastrous consequences of operative interference. On page 106 
the author makes this statement : “ If the opening does occur above the internal 
sphincter, and provided that it is posterior to the rectum, it is my practice (althovigh 
I am aware that there are many high authorities who do not believe in ever dividing 
the internal spliincter) to pass the director into the rectum and divide all the inter- 
vening tissue, which necessarily includes the sphincters, both external and internal. 
In mj” experience the wound heals rapidly and there is very little danger of inconti- 
nence.” We regard this as very dangerous teaching. If the wliole of the tissues 
between the external and internal openings of a fistula are divided, the risk of 
resulting ineontinence is entirelj' dependent upon the anatomical situation of the 
main track of the fistula. When the main track is situated internally to the mus- 
cular coat of the bowel no harm results ; but if it is situated outside the rectal 
wall grave incontinence always ensues. It is probable, therefore, that the cases 
of fistula with high-lying internal openings that have been treated by the author 
in this manner have been those whose main tracks have been confined to the 
subcutaneous and submucous tissues. This seems likely, because, after concurring 
with the rdew that 90 per cent of fistulous tracks are placed superficially to the 
external sphincter, he remarks on page 102 : “ Even when the probe seems to pass 
rather deeply, and one would be under the impression that he was dividing the 
external sphincter muscle, if the incision is made with a scalpel cutting down 
on the probe, it is found that no muscle fibres are dmded.” Apart from this the 
subject of fistula has been dealt with exceedingly well, and some excellent rules 
to be observed during both the operative and the after-treatment of fistulte have 
been ably expounded. The diagrams representing the various kinds of fistula; are 
clear, but the explanatory note under the letter F in Figs. 28, 33, 34, and 35 is 
obviouslj’- wrong. 

Chapter 8 is concerned mth stricture of the rectum. We agree that a very small 
percentage of strictures of the rectum are of syphilitic origin. "SMien discussing the 
treatment of annular strictures, linear proctotomy is recommended, and we are 
warned against dividing the internal sphincter lest incontinence should follow. This 
warning is perhaps a little curious, because the author has told us that he does not 
hesitate to divide that muscle in certain forms of fistula. Excision of the rectum 
for extensive tubular stricture is rightly condemned. 

The subject of hiemorrhoids is very fully considered, and the various operative 
procedures that are usually adopted are described in detail. The author expresses 
his predilection for local anajsthesia, and carefully describes his technique. 

Tire classification of prolapse of the rectum into prolapse of the mucous coat 
only and complete prolapse of all the coats will meet Avith general approval, but Ave 
cannot agree AAith the AATiter AA’hen, speaking of the operative treatment of complete 
prolapse, he says : “ I feel xexY strongly that it should never be employed in the 
ordinarj^ run of cases, as the operation is more or less mutilating to the loAver muscu- 
lature of the rectum : the leA'ator ani must he dmded ; the internal sphincter is 
sacrificed, though the external spliincter may he saA'ed, and it is impossible to attach 
them to the amputated gut in such a manner that they Avill ever function normally 
again.” The Avhole point of the operation is that the incision through the wall of 
the rectum should he made about an inch from the mucocutaneous junction in order 
to avoid injur}’’ to the levatores and sphincters. It has been our experience that 
excellent control over the rectal contents is maintained after the operation. 

Pruritus ani, rectal incontinence, and benign tumours are cursorily considered 
in the folloAA'ing chapters, and the final chapter is contributed by Dr. Coffey, Avho 
giA-es his reasons for performing the radical abdomino-perineal operation for cancer 
of the rectum in tAA'o stages. 

We have read this book AA-ith great pleasure, and consider it to be a A’ery sound 
guide in the treatment of rectal diseases. 
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Gonococcal Infection in the Male. By Ann. L. Wolbabst, M.D. ; ^th a chapter 
nntten by J. E. R. ftlcDoNAGit, F.R.C.S. iWcdium 8vo. Pp. 237, witli 89 illustrations 
including 7 colour plates. 1927. London : Henry Kimpton. 25s. net. 

The author of this monograph is tvell knowm as a great authority on venereal diseases ■ 
pphaps he IS best known in England as the inventor of the ‘five-glass test’ in the 
diagnosis of urethral discharges in the male ; this test has always seemed to us to be 
the most scientific and the most satisfactory of the many tests which have been 
devised. 

. witten a book on a subject in which he is intensely interested, and of 

which he has had an immense experience, and the result is naturallj’’ excellent ; he 
gives a clear and convincing account of the pathologj^ diagnosis, and complications 
of gonococcal infection, and special sections on subjects of great importance, such as 
‘Diathermy in Gonorrhoea’, ‘TOicn is Gonorrhoea cured?’ ‘Sexual Neuroses and 
Male Sterility following Gonorrhoea’, and ‘Personal Prophylaxis’. 

We consider the chapters on treatment to be the least satisfactory in the book ; 
this is not the fault of the author, who gives a full account of the numerous remedies 
that may be employed ; it would rather seem to be due to the liighty refractory 
nature of the organism. It reallj’' appears as though there has been I’ery little 
progress in this respect ; Janet’s method of irrigation is, the author states, falling 
into disfavour, and syringe injections are replacing this — only, instead of using 
potassium permanganate, ’I'arious new silver salts have taken its place. 

The author uTites : “ There is no short cut to success in the treatment of acute 
gonorrheea ; avoid complications, and do not worry about tlie time it takes to bring 
about a cure ” : this rather suggests that the patient cures himself by some process 
of acquiring immunity. 

Dr. Wolbarst is much interested in the newer methods of treating the complica- 
tions, such as diathermjq intravenous injections of various drugs, autoserotherapy, 
and protein therapy ; from all of these he seems to have had most satisfactory results, 
and the reader is left a little bewildered as to which of these he is to use or whether 
he is to use them all. 

In the chapter on chronic seminal vesiculitis, the author states that Belfield’s 
operation of vasotomy, with the injection of an antiseptic fluid into the vesiculK 
by this route, has proved “ of inestimable value ”. We cannot see that he brings 
forward any proof that the fluid ever enters the vesiculm ; moreover, he adds that 
the fluid thus injected can he recovered almost immediately through a catheter 
inserted in the bladder ; unless there is some obstruction in the ejaculatory duct, 
we see no reason why the fluid should not flow straight through into the prostatic 
urethra. . 

We should like to enter a mild protest against Dr. Wolbarst’s fondness lo 
placing the adverb before the verb ; in one instance he says, “ fluctuation 
cannot be felt, because the pus-area may be deep seated” ; the meaning woui i 
much clearer if he had said, “ fluctuation cannot always be felt ; m sti 1 
instance he writes : “ those provoking cases in Avhich post-nuptial coitus with ^ 
rapidly is followed by an acute outbreak of gonorrheea ” ; here the rea er is < . 

puzzled as to whether the rapidity is to be construed as quahfjung c^tus 

unfortunate consequences. These, of course, are minor defects, an , ‘ -j, 

the fact that Dr. Wolbarst has produced a very fine monograph on gononJicc 


the male. 


In the chapter by Mr. McDonagh we find an account of 
aonorrhoea ” ; the words are not ours but Dr, Wolbarst s. 


■ his unique views on 


Was bann tmd wann muss der praktische Arzt I®”®' 

Director of the Rudolf Virchow Hospital m Berlin. Demy Svo. Jp-ii 

Leipzig : Georg Thieme. M. 5, -i, nf the 

It is interesting to find the same problems of wefl°as our own. In 

general practitioner exercising the minds of other vet in many 

Germany the man in general practice is not expected to operate, an y 
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circumstances, especially in the country, he may be obliged to do so-fot small thin s, 
e <-., the opening of an abscess, or large things, as a strangulated hernia, or m 
apparently trivial conditions which may lead to fatal consequences, c.g., septic 
infections of the fingers. This small book is a simply written guide to help such a 
practitioner to know when he must operate and \yhat he should then do. the 
matters discussed show practical knowledge and a wise selection both of simple ana 
grave emergency conditions. 


Kurze Geschichte der Chirurgie. By W. voM Baums. Royal 8vo. Pp. 340 4-iv, with 
317 illustrations. 1928. Berlin : Julius Springer. M. 24. ; bound, M. 20.40. 

This is a short but sufficient history of surgery for the use of students, uritten by 
Dr. von Brunn, who is professor of the subject in the University of Rostock. The 
book deals with surgery under five main headings, beginning with prehistoric times, 
and ending, so far as England is concerned, with Horsley and ^lacewen. ;Many of 
the illustrations are copied from Sudhof and Hollander for the earlier periods and from 
Garrison for the later ones. They are well reproduced, and any young surgeon 
who has mastered the work will have laid a sound foundation upon w'hich to build 
a further knowledge of thcowork of his predecessors. There is a good bibliography, 
and two excellent indexes complete the book. 


Die Chirurgie ; A System of Surgery. Edited by Professors KinsciiNF.n and Noiidmann. 

Fasc. 22, being a part of Vol. II. Imperial 8vo. Pp. 2G3, with 40 illustrations and 

29 coloured plates. Berlin : Urban & Sehwartzenberg. M. 22. 

Tins section is ivritten by Dr. Ascher, formerly at Graz, now at Rottenmann, and is 
devoted entirely to a consideration of the surgical diseases of the skin and subcutaneous 
tissues. It is remarkable for the length and detail in w’hich the various subjects are 
treated, and more especially for the number and beauty of the coloured pictures 
which illustrate it. After a short historical and anatomical introduction, it begins 
with an account of congenital malformations, e.g., syndactylism and ntevi. In regard 
to the treatment of the latter, various methods — e.g., excision, carbonic acid snow, 
and radium — are. described, but without a very clear indication as to the relative 
value of each method. A full account is given of the burns and ulcers resulting 
from X-ray treatment. Specific infections, both acute and chronic, are next dealt 
with, and there is a very good account of the rarer diseases, e.g., actinomycosis, 
my^cosis fungoides, and molluscum contagiosum. The next chapter describes the 
lesions due to faulty circulation and innervation of the skin, e.g., Raynaud’s disease, 
neuropathic ulceration, and certain forms of gangrene. There is a long discussion 
about the causation and treatment of the chronic congestive ulcer of the leg, and 
the use of Unna’s paste is regarded as the most generally serviceable. Skin-grafting 
methods are hardly mentioned, but the possibilities of sympathectomy are referred 
to — ^rather cautiously. 

The concluding portions of this monograph are concerned Avith the subject of 
new groudhs, both innocent and malignant. In addition to a very clear systematic 
description of each disease, with many beautiful sections and coloured figures, 
A'arious obscure problems of pathological interest, e.g., metaplastic deposit of bone 
or calcifying tissue, are discussed. It forms a most A’-aluable article for reference 
both for surgeons and dermatologists. 


Sohematische Skizzen zur Elnfiihrung in die Chirurgie. By Professor Tn. 
Bonn. Demy 8vo. Pp. 210, with 300 illustrations, largely in colour. 1928. 
F. C. W. Vogel. i\I. 15. 


Naegeli, 
Leipzig : 


The leading idea of this most instructive (one is almost tempted to say — amusing) 
little book is expressed in what purports to be an old Chinese proverb, used as an 
introductory' heading to the preface : “ One picture is of more value than many 
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thousand words.” Every aspect of practical surgery is depicted by clear diagrams 
For example, the tuberculous abscess, its method of aspiration, the preparation of 
a slide specimen, the microscopical appearance of the smear, the filling of the cailty 
with iodoform emulsion — all these fill one page, and descriptive language is almost 
unnecessary. The book, although small, is tightly packed with instruction conveyed 
in the most lucid and unforgettable manner. 

We confess to a feeling of relief in finding that the strenuous Teutonic mind can 
permit itself such a pleasant form of relaxation, both in teaching and in learning. 


Die Technik cles orthopadischen Einsriffs. By Dr. Philipp .1. Erlaciieb, Professor of 
Orthopsedic Surgery in the University of Graz. Royal Svo. Pp. 482, ivith 331 illus- 
trations. 1928. Vienna ; .Julius Springer. Paper covers, M. 44 ; bound, M. 4G.8. 

This text-hook of orthopiedic manipulations and operations is very complete, both 
in the letterpress and in the illustrations. It begins with a short introductorj' 
section dealing with the cliief diseases which call for orthopsedic treatment — e.g., 
tuberculosis, rickets, and the various forms of paralysis. This is followed by a brief 
description of the operative principles which are applicable to tendons, bones, joints, 
and nerves, together with the methods and indications for forcible manipulations. 

The bulk of the work consists in a systematic consideration of the various 
regions of the body in regard to deformities, and the means at our disposal 
for their correction. In each part of the body a description is first given of the 
ideal position of rest, and how this may be secured and maintained. Then the 
various operations and manipulations necessary for the cure of deformitj’’ are given, 
and these are clearly illustrated by very well drawn pictures, the majority of which 
are original. 

Perhaps the most notable feature of the book is the great prominence given to 
the various operations for the transplantations of tendons and muscles. Transplanta- 
tion of the pectoralis major to the lower angle of the scapula for serratus paralpis, 
of the pectoral and latissimus dorsi for deltoid loss, of the abdominal external oblique 
as a substitute for the gluteus maximus, are examples of this type of operation, which 
are less known in this country. Paym’s method of exposure of the shoulder-joint 
by turning down the bony origin of the deltoid is also both new and attractive, though 
one would rvish for some critical summary of results obtained by these novel methods. 

Another feature of this Avork AAiiich commends itself to us A'ery strongly is the 
inclusion of many methods Avhich have originated in foreign countries. American, 
Spanish, Italian, French, and English authorities are freely and faithfully quoted— 
and the AVork has thus much more of an international cliaracter than most of the 


modern German Avorks on surgery. . , 

The section on the knee-joint is, avc think, rather out of proportion. So muc i 
space is devoted to recurrent dislocation of the patella, and so little to the much more 
important subject of internal derangement of the knee, including the rupture ot le 

cmcisl • ' 

The book concludes Aiith a summary of modern literature, a list of authorities 
quoted, and an index. It is a most valuable addition to surgical literature, c a 
especially useful for purposes of reference. 


Diagnostik mit freiem Auge Ektoskopie. By Dr. Eduaiid inth a P * • 

Professor Dr. FniEDiucn Kraus. Royal Svo. Pp. 184 -f xi, with oG 
1928. Berlin and Vienna : Urban & Sclwarzenberg. M. 10. 

Accukate ohserA'ation is the basis of medical science. Recent years liaA ® f c 

a great elaboration of laboratory methods and scientific instruments --jpje 
has arisen a danger of medical men relying upon these and neglec i » . .j {|,e 

but difficult methods of palpation, inspection, and percussion, It is ® I ' ‘.-jjprc 
elaboration of the method of inspection of the patient wth the naked 
commended, under the title of ectoscopy, to distinguish rt fro® the ina y 
of scientific inspection through the prisms and telescopes of endoscopj • 
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The mechanism of normal respiration is first dcscril^cd, 
to the chancres in the appearance of the thorax and abdomen. It is cl‘»'«cd that b> 
careful inspection, and by noting the movements of the intercostal spaces, the lc^ cl 
of the diapliragm can be seen. Then the phenomena of forced respiration, and 
especially the sudden inspiration of sniffing or snulfing {Sclnyipj-phiino)iicii), and those 
ofVonation, are described, and it is noted that at the begnnung of the act of speech 
n-idely separated muscle groups are brought into play quite outside the region ol 
the thorax. Most notable of these is the abdominal musculature, brom a surgical 
point of rdeiv, the most interesting observations are those which show the absence 
of these phonation and respiration phenomena over eertain areas of the abdomen 
after the occurrence of inflammation or perforation. 

As a piece of careful observation this little monograph is well worth perusal. 


L’Arehiteoture cellulaire normale de I'Ecorce cerebrate. By Dr. Coxstaxtix 
vox Economo, Vienna ; French edition by Dr. Luoo vax BoGAEnr, University of 
Brussels. Imperial 8vo. Pp. 177, with 01 illustrations. 1927. Paris : JIasson et 
Cie. Fr. 80. 

This is a French translation of von Economo’s small book on the cerebral cortex. 
Although it is much smaller and more concise than his large atlas, the average reader 
will find in it all that he wants. The clearness of the description and the numerous 
large and excellent illustrations make it verj-^ readable, and valuable also as a ^YOTk of 
reference. It deals with the structure of the cortex not only from an anatomical 
but also, as it were, from a physiological point of view. Although very little mention 
is made of the connections betiveen one part of the cortex and another, one can see 
that the author has the outlook of a neurologist who is accustomed to study the 
results of cerebral disease, rather than that of a pure anatomist. The book has been 
brought fully up to date and can be recommended as the best monograph on its 
subject. 


Badiologie Clinique du Tube digestif. By PiEnnE DuVjVL, J-Cn. Roux, H. BECLknE. 
Two volumes. Large “tto. Pp. S40, with 832 illustrations. 1928. Paris : Masson 
et Cie. Fr. 2G5. 

This work appears in two volumes for foreign countries, the first and larger one 
dealing with the stomach, the second with the duodenum. Each volume treats its 
subject in a similar manner. First there is a description of the radiological teclmique, 
and then the X-ray appearances of the normal organ are described. There is no 
stereotyped normal shape or position, and the many variations are detailed. This 
is clearly necessary if the demarcation between normal and abnormal is to be 
properly understood, and the authors take considerable pains to eliminate such 
possibilities of error. 

The subsequent chapters deal rvith all the gastroduodenal lesions which can be 
recognized by X-ray examination. The general plan is to describe concisely the 
radiological findings in conjunction with numerous plates. These illustrations form 
a verj' prominent feature of the book, and are arranged in a manner w'hich is most 
helpful and instructive. Occupying the wiiole of the right page are the X-ray photo- 
graphs, and on the left page there are schematic diagrams of these photograplis with 
short explanatory notes. The result is to make it quite clear, even to those not 
intimately acquainted with the pathological appearances on an X-ray photograph, 
wiiete the lesion is, and what is its nature. The authors have taken all these illus- 
trations from Ihing subjects, and the findings have been verified ; this large collection 
has entailed work extending over many years. 

M e^ think the title of the hook is happily chosen. Radiologj’' alone may he 
misleading, but when the findings are placed side by side with those elicited by 
the clinician, it is impossible to exaggerate their helpfulness. It is this intimate 
co-relationship in the diagnosis of gastroduodenal disease' that the authors have 
sought to empliasize, and in our opinion they have greatly enhanced the value of 
their book by this eminently practical policj’^. 
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pie two volumes are attractively got up, and the reproduction of the pliyto- 
graphs IS excellent. We strongly recommend this work to the notice of clinicians 
and we are of the opinion that it marks a very distinct advance 
in the application of radiology to clinical medicine and surgery. The authors are 
men of such distinction that we feel their names alone are sufiicient guarantee of the 
high techncial quality, authenticity, and general excellenee of the work. 


Le ^be Duo<^nal: ses Applications au Diagnostic et a la TJberapeutiqne. BvMax 
EiNiionN, Professor of IMedicine in the Post-graduate Medical School of New York etc 
Translated from the second edition by Gustave Monod. Medium 8vo. Pp. 13G with 
120 illustrations and 30 plates. 1927. Paris : Masson et Cie. Fr. 25. ' 

This seems to be a faithful translation of Einhorn’s book on the duodenal tube. Most 
British surgeons will probably prefer to read the original, but for those who read 
French fluently, Monod’s translation is of a convenient size and cheap. It describes 
the technique of the use of the tube both for diagnosis and treatment. Readers 
unacquainted with these methods will be surprised how varied are the uses to which 
a duodenal tube can be put. There is a final chapter on the intestinal tube, an 
instrument which has been used to some extent in Germany, but scarcelj^ at all in 
this country. 


Mutationstheorlo der Qeschwulst-Entstehung. By Dr. Med. K. H. Bauer, A.O., 

Professor of Surgery in the University of Gottingen. Demy 8vo. Pp. 72, illustrated. 

1928. Berlin : Julius Springer. M. 3.90. 

This is an attempt to give a biological explanation of the origin of tumours. The 
author reviews the facts of mutation as it is known in plants and animals. 
His belief is that at some time while active cell division is going on in somatic ceils 
the mutation occurs. By chance this alteration in the gens of one of the chromo- 
somes may confer upon the cell malignant properties which are now transmitted 
unaltered to future generations of cells. It is a fascinating conception of tumour 
groivth, particularly as worked out by the author of this monograph ; but except 
by hinting that any irritant (since it may start cell proliferation) may predispose to 
cancer it does nothing to clear up the etiology of this baffling disease. It tends, 
indeed, to make the reader feel that cancer is almost a natural and inevitable 
phenomenon and therefore will be always beyond our control. 


Oontributo alia Cblrurgia del Rene e dell’ Uretere. By F. de Gironcoli. Demy 
8vo. Pp. 130, illustrated. 1927. Bologna : Licinio Cappelli, L. 20. 

This little book offers a detailed study of a hundred cases from the clinic of Professor 
Velo, of Venice, and it may be noted that though on the cover the publisher is given 
as Cappelli, the imprint on the title page is “ Venezia : Industrie Grafiche Veneziane . 
The author does not pretend to make any original contribution to renal surgery, but 
to demonstrate to the general surgeon how far complete investigation of the rena 
function, and graphic demonstration of departures from normal renal and uretera 
form, by modern methods, may assist clinical examination in diagnosis ; how errors 
may be eliminated, and treatment rendered more exact. It is certainly a true an 
most creditable record of patient, skilful, and successful work. 


II Pneumorene. By Giuseppe Nisio. Medium 8vo. Pp. 135, with 42 illiistrafion 
1927. Bologno : Licinio Cappelli. L. 20. ^ 

This monograph with the untranslatable title modelled on ’from 

meaning insufflation of the perirenal tissues with gas is a ^ Aires, 

the clinic of the University of Ban. The method, due to to facilitate 

and first described in this country by Hernaman- Johnson, is desi„ne 
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the radio^^raphic demonstration of abnormalities of the hidncys. ibe Futures 
substantive the claims to some extent, but the technique is attem ct ly ^ 8 

which, though the author says they are not those of the method but of failure to 
observe the necessary precautions, will give pause to those considering ac o] 

The <^as, which should be oxygen (lest it get into the veins), travels along the course 
of the vessels, and if it be allowed to enter under too great pressure or in too great 
quantity may be found in the neck or in the popliteal space ; it is evidently by no 
means impossible, even with care, to introduce the gas in quantity into the venous 
system with dangerous if not fatal results. A bibliography is given, as are some 
case records and some fairly good illustrative plates. 


Surgical Anatomy of the Human Body. By John B. Deaver, jSI.ID., Sc.D., LXi.D., 
P.A.C.S., Surgeon in Chief, Lankenau Hospital, etc. Imperial Svo. Second edition, 
in 3 vols., revised and rearranged. Illustrated. Vol. I., pp. 551 ; Vol. II, pp. SSi ; 
Vol. Ill, pp. T63. 1027. London : Wm. Heinemann (Med. Books) Ltd. £8 8s. 

per set. 

This work should he in the hands of every practising surgeon. It is dedicated 
to surgeons and to students of surgery and anatomy, and the author in doing so 
describes himself as a ‘fellow-student’. This treatise is evidently not intended for 
students working for qualifying examinations, but every surgeon knoivs that when 
the days of examinations are past his knowledge of anatomy tends gradually but 
surely to get blurred. Then comes a time when a book such as this is of the greatest 
possible value in working out details of operations. 

The treatise, which consists of three large volumes, is by far the best and fullest 
ever produced on surgical anatomy : it is amply and beautifull}’’ illustrated by 
drawings from original dissections made specially for this work. Every anatomical 
point to which a surgeon may possibly wish to refer will be found here, and for the 
rarer and more complicated operations the assistance given will be invaluable. 

The first volume now consists of the surgical anatomy of the head and the brain, 
the face, mouth, nasopharynx, eye, and ear, so that the surgeon who confines himself 
to one of the surgical specialities of this region will not have to turn from this volume 
to find the material he desires. The second volume contains the anatomy of the 
upper extremities, neck, shoulders, back, and lOAver extremities ; the third volume 
that of the chest, abdomen, pelvis, and perineum. 

The old anatomical terminology is retained in the text, being folloAved by the 
English equivalent of the Basle anatomical nomenclature in parenthesis. 

Professor Denver is to be greatly congratulated on having produced a book 
which is such a notable addition to the operating surgeon’s armamentarium ; in his 
preface he states that his object has been to produce a work of reference ivhich is, 
comparatively speaking, complete ; and there is no doubt that in attempting this 
he has been remarkably successful. 


Selected Papers on Injuries and Diseases of Bone, By Sm IViemam Ieeeand de 
C. IVnEELEn, M.D. (Dublin), P.R.C.S.L, F.A.C.S. (Hon.). Demy Svo, Pp. 148 + xx, 
with 100 illustrations. 1928. London : Bailliere, Tindall & Co.x. 10s. 6d. net. 

This little collection of lectures and essays comes ivilhin the class of light surgical 
literature. It can be picked up and a section read at a time uith both pleasureYnd 
instruction to the reader, for apart from the value given to it by the experience of 
its author, there is much to set one thinking. The introduction, ranging rvidely, 
is worthy of perusal by everj'^ medical man. Note the rvarning against self-satisfac- 
tion quoted from Ambroise Pare : “ I have so certainly touched the mark whereat 
I aimed that antiquity may seem to have notliing ivherein it may exceed us, besides 
the glory of invention, nor posterity anjdhing left but a certain small hope to 
add some things, as it is easy to add to former inventions.” As Sir William says : 
“ He little foresaw Lister and the future in cultivating an attitude so detrimental to 
progress.” IVe could scarcely find a greater warning against self-satisfaction. 



350 THE BBITISH JOUEHAL OS' SUE6EET 

The first lectures are a series upon fractures of the lower extremity, containing 
much valuable detail, more particularly with reference to fractures of the pehis and 
femur. The next lecture contains a description of the ‘sleeve’ method of amputa- 
tion, an ingenious procedure for cases of complicated fracture of the femur. Then 
there are valuable articles upon bone-grafting, including Albee’s operation for spinal 
canes, of which the author is an upholder as a method of treatment in adolescence. 
Later, Sir William includes “fourteen points about bone-graft”, a valuable result 
of personal experience. The other articles range over subjects of major surgerj-, 
such as that of the sacro-iliac joint, down to such a small matter as the operation 
for hammer-toe, all of them worth reading, and written simply but adequatel3^ 


Praktische Oi'thopedie. By Dr. A. Scuanz. Royal 8vo. Pp. 5G0 + x, with m illus- 
trations. 1928. Berlin : Julius Springer. M. 42 ; bound, M. 44.20. 

Dr. Schanz’s name is one that has been known in orthopaedic surgery for a very long 
time. In ivriting this work he is, as he points out, writing on the experience of 
tliirty years of orthopaedic practice, and the book is very largely a dissertation of his 
own personal methods and views. It is a work which will be studied by the specialist 
who desires to know these views, rather than by anyone who is studying orthopaedics 
in a more elementary manner. The arrangement is, to us in this eountrj’’, unusual, 
and perhaps not very convenient. 

In the first section a brief general account is given of the meaning of orthopaedic 
methods in general, and the ends that have been attained. A second rather brief 
section is devoted to a general account of the diseases treated. Little attention is 
given to pathology, diagnosis, etc., and the object is rather to say in general what can 
be done by orthopaedic methods for rickets and other bone diseases, rheumatism, 
including different forms of arthritis, and the various types of paralysis. Only when 
regional orthopaedics is approached in the third section do we find any considerable 
detail, but here there is a verj'^ complete list of deformities, with excellent illustrations 
by drawings, including many rare conditions, and the inclusion of some of these Js 
the most valuable part of the work. The methods of treatment, how'ever, are almost 
entirely personal to the author or those approved by him. The description of 
operative methods tends to be brief and incomplete, and the practical work — opera- 
tive, mechanical, and instrumental — must be considered to be rather old-fashioned 
by our standards. , . . 

A great deal of space is given up to disease and deformity of the spine, to wtuc i 
Professor Schanz has devoted much time and energy. All orthopmdic surgeons 
know of the enormous amount of ingenuity that has been devoted to the treatmen 
of scoliosis — with, horvever, it is to be feared, very little practical result. 
an enthusiast to keep up a continued interest in the mechanical treatment o 
very difficult deformity. . . , . 

Amongst the methods peculiar to the author, the use of bone-pins, mse 
assist in the manipulation and fixation in the correct position of ® ^ - 

during operation and subsequent fixation, is one that deserves mention. ^ , 

Schanz, for example, regulates the angulation of fragments after an 
this means, and his use of pins for this purpose certainly seems worthy ot tna . 
book is profusely and very well illustrated. 


Clinical Surgery: An Introduction for Junior Students. ^ Edinbuigli 

F.R.C.S.E., Surgeon to Chalmers Hospital ; Surgeon h 

Royal Infirmary. Crown 8vo. Pp. 08. 1928. Edinburgh : Oliver & Poja. 

Tins is a short essay or sermon on note-taking and early clinical on nc 

side. In spite of innch good advice, it does not take the reader verj^ far cerr 

not far enough for the modern student. 



EEYIEWS AND NOTICES OF BOOKS 351 


HandViuch der spezieUen Chirurgie des Ohres und der oberen Luftwege. Lt itcd 
by Professor Dr. F. BLUMBNPEPri and Professor Dr. R. Hoffmann'. Foiirth edition. 
Vol I Pt. 1 Imperial 8vo, Pp. COO + vi, iUustr.atcd in colour and black-aiKl-whitc. 
1928. ’ Leipzig : J. A. Barth. M. 120 ; Imund, JI. 128. 

Tins work is the first half of the first volume of the 4th edition of this well-known 
text-book. It deals with the anatomy only of the head and neck, nose, car, throat, 
mouth, larjmx, and mediastinum ; there is added a section on the lymphatics of 


these parts. 

Much of the volume is taken up with what may he described as the general 
anatomy of the head and neck, and docs not bear directly on the special subjects ; 
it gives the impression of catering for students without a good grounding in anatomy. 
The same criticism applies to the section on the mouth and on the neck and medias- 
tinum, though much of the latter is made valuable by the use of coloured illustra- 
tions of transverse sections through the thorax. 

The section dealing with the nose and accessory sinuses, by Professor H. Rbese, 
is admirable. It occupies nearly one-tbird of the volume, and is profusely illustrated 
for the most part by tbe beautiful and well-known preparations of Onodi, many of 
them natural size. There are 162 illustrations in tbe 200 pages. It is perhaps unfor- 
tunate that there are not more X-ray pictures — only those of the frontal sinuses are 
shown. As the result of the arrangement of the volume into sections by different 
authors there is some reduplication of illustrations. 

The ear section is good, and has some very helpful illustrations of the internal 
ear, notably one of the bony cochlea and one of the membranous labyrinth as it lies 
in the bone. It is interesting to notice that the pneumatic and diploetic types of 
mastoid are emphasized, the author (Professor Stenger) stating that the sclerotic 
type always contains diploetic bone. The variations in the course of the lateral sinus 
are of interest as hearing on their surgical application. Here again skiagrams of 
the mastoid and internal ear might well have been included. 

The section on the lymphatics is excellent, and is illustrated with photographs 
of patients showing enlargements of various glands. The sections on the neck, 
pharynx, larynx, trachea, and mediastinum do not call for special mention. 

The book is good, but the range is unnecessarily wide, covering as it does much 
that cannot rightly be included in the surgery of the ear and upper respiratory tract. 


Tbe Patholosy, Diagnosis, and. Treatment oE Neoplasms originating in tbe Walls 
of the Urinary Bladder. By L. R. Fifield, F.R.C.S. Crown 8vo. Pp. 94 + xi, 
with 6 coloured plates and C other illustrations, 1928, London : H. K. Lewis & Co. 
Ltd. 7s. Gd. net. 

The proofs of this monograph, based on the essay which gained the Buckstone Browne 
Prize of the Harveian Society for 1927, had been passed by tbe author only just before 
his tragic death in a street accident. It is a careful analysis of a series of 306 con- 
sejiutive clinical cases of vesical growths admitted to the London Hospital, of which 
155 were carcinomas and 151 benign papillomas. Their chief pathological and clinical 
features are mentioned, and there is an excellent chapter on diagnosis. The treat- 
ment of benign groirths by ‘electro-coagulation’, as the author prefers to designate 
the method, is fully described, and is advocated as the method of choice. Where 
unsuitable, suprapubic operation is performed, and consists in excision, open dia- 
thermy, or partial cystectomy. Transverse incision of the bladder, and transperi- 
toncal cystotomy, are not considered to present any advantage. If papillomatosis 
involves the whole bladder, total cystectomy is indicated. 

For carcinoma partial cystectomy is adiised, and if the lower end of a ureter is 
involved it is removed along with the growth, and the proximal part transplanted 
into the bladder through a separate stab wound. Total cystectomy and cysto-pros- 
tatcctomy, though not performed in any of this series of cases, are occasionally 
lustihablc, and raise the problem of diverting the urine. While the easiest and safest 
metiioa is that advocated by ^yatson— -bilatoral nephrostomy -witli ligature of the 



352 THE BRITISH JOURNAL OE SURGERY 

ureters below the utero-pelvic junction— yet it entails such great discomforts that 
the Ideal method is considered to be the transplantation of the ureters into the laroe 
bowel. The various means of effecting this are fully considered in the last chapter 
and a comparison instituted between the operations of Stiles and Coffey. An account 
IS given of the author’s experimental transplantations of the ureter in 30 do«s and 
cats, and the conclusion is reached that ascending infection following uretero -intestinal 
anastomosis may travel either by the lumen or along the lymphatics. Infection by 
the tymphatics may be prevented in cats and dogs by painting the lower end of the 
ureter with rectified spirit, while the oblique passage of the ureter through the bowel 
wall diminishes the liability to infection by way of the lumen. 

The monograph bears evidence of very thorough and painstaking investigation. 


Fascial Grafting in Principle and Practice. By H. C. Oruin, O.B.E., F.R.C.S. (Edin.), 
late Surgeon to Craigleith Hospital, Edinburgh ; Ministry of Pensions Orthopedic 
Hospital, Newcastle-on-Tyne. Jledium 8vo. Pp. 92, with 47 illustrations. 1928. 
Edinburgh and London •. Oliver & Boyd. 7s. Gd. net. 

This little monograph gives a concise account of the technique and uses of fascial 
grafting, based upon the practical knowledge of the author. The anatomy of the 
fascia lata is well described, and the differences in structure at various levels are 
clearly defined. The closure of the hiatus left after removal of the graft is recom- 
mended as a routine. This is eminently sound practice, and often ignored by many 
operators, probably on account of the difficulty experienced in approximating the 
edges of a wide gap. Fascial grafting in tendon injuries, contractures, ankylosis 
of joints, hernia, and so forth is now widely practised. The approval given by the 
author to the fascial envelopment of an injured nerve trunk will not be subscribed 
to by the majority of surgeons experienced in this field. Many of the references 
contained in the short bibliography at the end of the book are incomplete in important 
details, an omission which tends to mar what is otherwise a carefully ivritten and 
informative essay. 


Handbook of Diseases of the Nose, Throat and Bar. By tV. S. Sy.ue, M.D., F.R.F.P. 
and S.G., F.R.S.E. Second edition. Crown 8vo. Pp. 395 -f xvi, illustrated in colour 
and black-and-white. 1927. Edinburgh : E. & S. Livingstone. 12s. Cd. net. 

The author’s purpose has been to give in a concise and practical manner the essen- 
tials of the specialty. The fact that the first edition was published in 1920, and that 
the second is now required to bring it up to date, shows that it has met Avith some 
success. In it will he found the views and practice of the author set down somewha 
dogmatically, but this, in a students’ Avork, is rather an advantage. In spite of the 
considerable degree of condensation Avhich has been necessary, the hook is eminen } 
readable. It Avould, perhaps, haAm been more useful to have devoted ' 

space gh’en to the description of operations to differential diagnosis and u 
clinical detail. The illustrations are many and good, Avith the e-vception perhaps o 
the coloured ones. The subject matter in this edition has been brought tliorou^u 
up to date. 


Handbook of Diseases of the Ear. By Richard Lakts, F.R.C.S., and 

M.D. (Cantab.), F.R.C.S. Fifth edition. Demy 8vo. Pp. +,Yr- l«s. cfnet. 

in the text and 4 coloured plates. 1927. London : Badhere, Tindall (S. C . . ^ 

The first edition of Lake’s Handbook on Diseases of ^xhc 

and has been recognized for a generation as an extremely „-„sjdcrabic 

lapse of fifteen years since the last edition has ^„uhou"l> 

addition and alteration. The result, on the Avhole, has ® gtving a 

difficulty of grafting on the new to the old has not been entirelj oac ? 
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somewhat patchy effect. Thus, methods of treatment such as the use of Lucae’s 
probe (this being even illustrated) and oto-massage, which have largely fallen into 
disuse, receive undue prominence. The mind of the reader is not left very clear as 
to when and when not to operate on nose or pharynx in cases of deafness. The 
physiologj^ of the vestibular apparatus is well described, but the method of carrying 
out vestibular tests should have been more precisely laid down. Among additions, 
the description of aural bacteraemia is worthy of special mention. The illustrations 
are good, and the coloured plates of abnormal conditions of the tympanic membrane 
are excellent. 


Urography. Bj' tViLriAJi F. Bhaascu, B.S., M.D., F.A.C.S., of the Mayo Clinic, in 
collaboration with Bexjamix H. Hageu, B.S., IM.D., of the Slayo Clinic. Second edition, 
revised and enlarged. Medium 8vo. Pii. 480, illustrated with 759 roentgenograms. 
1927. Philadelphia and I.ondon : W. B. Saunders Co. 60s. net. 

Dr. BrajVScii needs no introduction to the readers of the British Journal, of 
Surgery ; his A’arious articles on the surgery and pathology of the genito-urinary 
tract are well known and thoroughly appreciated in this country. His position in 
the iMayo Clinic, where he is Head of the Urological Section and Professor of Urology, 
must give him access to an enormous amount of material ; we doubt whether there 
is any urologist who is better entitled to rvrite such a book as that we have now 
the pleasure of reviewing. 

In his preface to this edition he mentions that it is ten years since he published 
his monograph on pyelography ; since that time this method has been extended so 
as to include the entire urinary tract, and he uses the word ‘urography’ to represent 
the various regional terms of pyelography, ureterography, cystography, and urethro- 
graphy. 

The book is published in a handy size, is admirably printed, and the numerous 
‘urograms’ are beautifully produced ; the author’s style is clear, and printer's errors 
are only notieeable by their absence. The work contains a vast number of facts, 
and Dr. Braasch is sometimes content to state the appearances he has observed, 
and refer the reader to the illustrations for confirmation, without generalizing ; this 
makes the book rather tough reading, and the average reader must, we think, be 
content to bite off small fragments at a time and digest them at his leisure ; it is 
certainly not a monograph to be read in a hurry. 

An attempt to review this ivork in detail would need many pages, and we shall 
draw our readers’ attention only to a few of the more interesting points ; we are 
convinced that the book will quickly become the standard authority on the subject, 
and will have to find a place on the overcrowded shelves of the modern surgeon. 

In the chapter on ‘Technic’ we note that Dr. Braasch, whilst convinced of the 
superiority of the halogens in solving the problem of finding a safe and satis- 
factory opaque medium, prefers the iodide of sodium to the bromide ; he employs 
it in a solution of 12 per cent. He considers that the sjTinge method of injection 
is, in experienced hands, more likely to produce a uniform distention of the pelvis 
and ureter than the gravity method ; he advocates the use of a small ureteral catheter, 
and thinks that a simultaneous bilateral pyelography is not adAusable, though he 
uses it in exceptional cases. He has found that gas as a medium, while theoreticallj'^ 
ideal, has not proved to be of much practical value. 

Perhaps the chapters on the diagnosis of stone in the kidney and ureter and 
that on the diagnosis of renal tumours will prove to be the most interesting and 
instructive to the average surgeon and urologist ; much of this rvork seems to us to 
be new and to be unknown to the surgical world. 

The article on the normal renal pelvis filled us with admiration and dismay; 
wc admired the completeness of the description of the many variations in form, but 
we arc dismayed because it will be more difiieult than ever to say which are normal 
variations and which are those produced by the invasion of an early renal growth. 

B e heartily congratulate Dr. Braasch and his collaborator. Dr. Hager, on the 
production of this very fine monograph, and we do not hesitate to ad^^se our readers 
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to study it. We imagine it will be one of those books that will be kept on a handv 
shelf and frequently consulted by the surgeon who has a difficult ‘urogram’ to 


Surgeon, Bristol 

Geiieral Hospital ; Professor of Surgery, University of Bristol. Eighth edition fully 
enlarged. Crown 8vo. Pp. 684, with 164 illustrations. 1927. Bristol • 
John Wright & Sons Ltd. 17s. Cd. net. 


Groves Synopsis of Surgery is so well known that it seems superfluous to do more 
than mention that a new edition~the eighth~has just been published. The entire 
text has been revised, and a number of headings brought up to date. The whole has 
been achieved without adding materially to its size. 


A Manual of Surgical Anatomy. By Ciiari.es R. Whittaker, F.R.C.S. (Ed.), Assistant 

Lecturer on Anatomy, Surgeons’ Hall, Edinburgh. Fourth edition. Crown Svo. Pp. 
+ mi) with 110 illustrations. 1928. Edinburgh : E. & S. Livingstone. 15s. net. 

The first edition of tiiis book appeared in 1910. The subject matter has been well 
chosen and is excellently arranged; in fact, the amount of information in a com- 
pressed hut readable form is remarkable. The illustrations aptly supplement the 
text where necessary. Fig. 3 (“ The Sensory Areas of the Head ”) would be 
improved by being printed in colours. A few additional diagram.s would aid the text, 
as, for example : lymphatics of the mammary gland ; the palatal muscles ; the nerves 
of the anterior abdominal ■wall ; and a composite diagram giving the chief sites for 
nerve- blocking in the trunk and limbs. The diagram of the chief communications 
between the portal and systemic veins helps to call attention to points which 
students often neglect, but it seems to be placed just where it is apropos of nothing 
in particular. A brief statement of sj'mptoms of obstructed venous circulation and 
a reference to the Talma-Morrison operation would improve the chapter. Ineidpt- 
ally the hamorrhoidal arterial terminations (W. E. Miles) might receive mention. 

In view of the prominence given to-day to the subject of varicose veins, an 
illustration of the veins of the lorver limb would be justified. The “ dimensions of 
the female pelvis ” should be removed from the appendix and put with the account 
of the genital organs. An illustration of the muscles of the female perineum, to 
compare with the excellent one of the male, would be an advantage. The radio- 
grams are rvell chosen and reproduced. One or two figures showing the internal 
architecture of the long bones would be an asset to the appendix on the anatomy 
of the long bones. The tables of muscles and their nerv'c supply are useful. 

There are a few misprints and questionable spellings, but these are minor 
blemishes which will doubtless disappear in future editions in a book of obvious 
merit. 


The Glasgow Medical Journal Centenary Number, 1828-19Z8. Edited J * 

Patrick and Geo. A. Aeean. Medium Svo. Pp. 73-224, with -.1 illustration . 

Glasgow : Alex. Macdougall ; London ; H. K. Lewis & Co. 5s. 

The Giasgoio Medical Journal reached its centenary in February. 
celebrate the event, have issed a well written and well illustrated the 

yvhich is divisible into two nearly equal parts. The first deals ® Y rp.jg 
history of the journal and %vith medical journalism of the last hundre J*. ‘ 
second part treats of medical practice in Glasgow since jj^yc 

The information is conveyed in a series of articles contributed by Mberc 

an intimate knowledge of the subjects which have been allotte ■ 

all is good, perhaps the most useful from the historical p'de j Y ■ 

Henderson on “ The Position of Extramural Teaching m Glasgo i 
its Progress during the Century.” Extramural schools understand 

England, so that it has been somewhat difficult for an Eng Henderson's 

the position they held and still hold in Edinburgh and Glasgoy - 
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article clears up the difficulties, and he points out both their advantages dis- 
advantaf^es. Dr. Oliphant in another article deals with the Boyal Faculty of Fhysi- 
cians and Surgeons of Glasgow. He states that until 1850 everj^ new member joining 
the faculty was obliged to subscribe to a Widows’ Fund, entailing an expense of at 
least £150. This amount was prohibitive to most young practitioners, and it was 
only those who were comparatively well off who could afford to become members. 
Further, the mortality from typhus and other fevers was very high, so that many 
died without learnng any dependents who might benefit from the fund. 

The last article is by Dr. Fergus, who gives pleasantly and anecdotally his recol- 
lections of medical Glasgow and its University. 

This centenary number is adorned with twenty-one illustrations which are well 
reproduced ; many of them are portraits of those who have rendered good service 
to the journal in their generations, but have now fallen upon sleep. 


Chemotherapeutic Researches on Cancer : with especial Reference to the Lead 
and Sulphur Groups. By A. T. Toon, M.B. (Edin.), M.R.C.P. (Bond.), Hon. Assistant 
Phj’-sician, Bristol Boyal Infirmary. Medium 8vo, Pp. 127. 1928. Bristol : .1. W. 

Arrowsmith Ltd. 2s. Cd, net. 

SELENimt has long had a reputation for effecting a diminution in the rate of cancerous 
groudhs. Its action, however, has been capricious, though it certainly has some 
analgesic effect. It occurred to Dr. A. T. Todd that a combination of lead and 
selenium might be of service. With the help of a strong committee of chemists 
and doctors he has been carrying out researches on a lead-selenide compound, the 
complete results of which are embodied in this book. 

The Bristol Royal Infirmary allocated 10 beds for the purpose of treating 
advanced cancer cases. The expense of the researches was generously defrayed by 
Sir Gilbert Wills and Mr. G. F. Hutchings, and all the strictly chemical work was 
done under the super\'ision of the Professor of Chemistry of the Bristol University 
and his assistant. 

The pharmacology^ of the drug has been thoroughly worked out — ^its toxicity, 
its ahortifacient action on rabbits, its distribution in the tissues, and its affinity for 
cancerous gro-wths the tables for the latter, however, are somewhat disappointing. 

The action of the drug has been tested on both animal grorvths and man. Mice 
and rat sarcomata were used ; and the effect in some cases was striking. Among 
the human cases are some which show a regression of the tumour, and many in which 
the drug caused a relief from pain. In others it had little effect, and in those 
cases with secondary growths in the liver it appeared quite useless. 

Complete details are given of the manufacture of the stable compound lead- 
selenide, and protocols of all the animal experiments are set out in full. The research 
also ranges over similar drugs with a tellurium and sulphur basis. 

It is the best rernew so far of the biochemical aspect of malignant grewths. 


The Art of Anaesthesia. Bj' Paeuee J. Feagg, M.D. Fourth edition, revised. Medium 

8vo. Pp. 3S4 + xviii, with 135 illustrations, 1928. London : .J. B. Lippincolt Co. 

21s. net. 

As the title indicates, this work on anesthesia is essentially a practical one, and the 
present edition well maintains this feature. The author has not found it necessary 
to make any changes in the first eight chapters, but the ninth, which deals with 
nitrous oxide and oxygen, has been brought up to date as regards general considera- 
tions and details of technique. The section dealing with, spinal and local anaesthesia 
has been amplified, but cannot be considered to have received quite as much attention 
as this important branch deserves ; on the other hand, the difficult question of choice 
of anmsthctie has been reconsidered and very fully' and caTefulty discussed in the 
revised last chapter. We feel that this book deserves a wide circulation amongst 
practical ana:sthetists. 
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lie Drainage en Chirurgie Atodominale. 
Medium 8vo. Pp. 412. 1928. Paris 


By F. M. Cadenat, Paris, and M. Patel, Lyon. 
: Gaston Doin et Cie. Pr. 18. 


The authors state that there are now two schools of thought among abdominal 
su^eons. On the one hand, some surgeons hold that drainage is alwaj's desirable- 
other, many believe that drainage can be dispensed with, once a source 
of infection has been eliminated. The authors believe that the truth lies between 
these two extremes, and in support of their view they produce a carefully balanced 
reasoned argument. 


Guy's Hospital Reports. Edited by Arthur F. Hurst, M.D. Vol. LXXVII (Vol. VII, 
Fourth Series), No. 2, April, 1927. Royal 8vo. Pp. 127-232, illustrated. 1927. 
London : Lancet Ltd. 12s. 6d. net. 

The last quarterly number of these Reports contains two articles at least which are 
of interest to the general surgeon. One is “ The Pathology of Achalasia of the 
Cardia ”, in which the view is advanced that the disease is due to inflammation and 
destruction of Auerbach’s plexus. This opinion is based on histological examination 
of several cases. Mr. Slesinger contributes an article on “ Peri-arterial Sympathec- 
tomy ”, in which he gives the indications for, and technique of, the operations, and 
some of his results. 

The quarterly number for January, 1928, contains nothing of surgical importance. 


Surgical Anatomy. By Grant Massie, M.B., M.S.(Lond.), F.R.C.S., Senior Demonstrator 
of Anatomy and Surgical Tutor, Guy’s Hospital Medical School. Pp. 413, with 121 
illustrations, some in colour. Medium 8vo. Pp. 413 -f viii, illustrated. 1928. 
London : J. & A. Churchill. 1,3s. net. 

The author, the artist, and the publishers may be congratulated very' heartily on 
having achieved the chief object in vievf — ^to present the facts of surgical anatomy 
correlated with their clinical application in such a way that a student can leam 
them in a pleasant, educational manner, without hurry or cram. 

The general setting and arrangement of the Avork leaves nothing to be desired. 
The text is Avell expressed, and the descriptions are clear. Here and there perhaps 
a little more clinical matter could be introduced 'is-ith advantage — for example, bj 
illustrating the areas of hypermsthesia in abdominal lesions ; short notes on local 
analgesia and nerve-blocking Avould also help to focus the student's attention on 
the distribution of the sensory nerves. These are very’ well depicted by thick lines 
in the diagrams relating to this part of the subject. The account of tlie surgica 
anatomy of the wrist and hand is particularly good. Bankart s posterior approac 
in cerA’ical rib might be mentioned. A transA'erse section through the neck ® ° 
the level of that in Fig. 24 Avould help. A little more might be added on the ciinici 
signs of flat-foot. Illu.strations of the lymphatics of the mammary’ gian < 
axillary region, and one or tAvo shoAA’ing the catchment areas of the inguina 8 j 

Avould improA’e the book. Fig. 97 may illustrate, but does not explam, ® * P j- 

operation for femoral hernia. It Avould do so if combined AVith a AA-in oa 


the structures or Avrai a moaineu i<?g. ao. y. ^ i Ti'iat 119 

Misprints are A’ery fcAV. The index is excellent. The facts sho' o V 

and 120 should be briefly indexed. There is no list of iJlustrati , 

unusual. . „ , . , , Ti- bc fliffl' 

Taken as a Avhole, Ave haA’e nothing but praise for this book. ,],ouId ccr- 

cult for any surgeon to read it Avithout learning something fresh, and 
tainly be bouglit by those Avho do any’ teaching or demonstrating. 
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VII. SEVERAL! CHIRURGICALL TREATISES BY 
RICHARD WISEMAN, 1676. 

The treatises of Mr. Serjeant Surgeon Wiseman mark an epocii in tiie history 
of British surgery. They stand midway between Elizabethan surgery arid 
tlie dawn of modern surgeiy as represented bj”^ the writings of Cheselden and 
Percivall Pott. Wiseman looked back to the younger Clowes and to John 
Woodall just as Pott mentions with respect the treatises of Wiseman himself. 
Like Woodall and all his predecessors, who became consulting surgeons, 
Wiseman gained his experience in land and sea warfare. He seems to have 
served in the Dutch Navy, afterwards in the service of King Charles I at the 
battle of Worcester, at Dunbar, and in the West of England. When the 
Commonwealth made England uncomfortable for Royalists he served as a 
surgeon in the Spanish Navy. He was the last of the great English surgeons 
who graduated through this rough school, and he was the first consulting 
surgeon in the modern sense of the term to obtain a large civil practice in 
the more settled times after the Restoration. AViseman rarely saw a patient 
unless he came with a recommendation from another medical man, and he 
was ahvays careful to associate himself with a physician to advise him in 
the treatment. 

AViseman’s surgical treatises differ from the earlier books on surgery 
ecause they are v ritten for the enlightenment of the more educated surgeons 
Yf existence during the last twenty or thirty vears of his 

hie. They make no attempt to cover the whole ground of sui^ery, but deal 
with special subjects in the light of his own experience. Each section is pre- 
laced with a short account of the disease under consideration, a definition, 
Uic cause so far as it was known, the signs, the prognosis, and the treatment. 
Details are then given of the individual jiatients whom he had treated— more 
than six hundred in number— and of the results obtained, and it is notewortliy 
hat he records his failures as well as his successes. The histories are extremely 
voL. xvt.— NO. 63. 24 
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interesting. They illustrate contemporary praetiee and the ratreme diffi- 
culty of getting the patients to submit to the knife ; cautery and escharotics 
being the alternatives. They show that the surgeon was completely subser- 
vient to the physician, and draw attention to the inroads on surgical practice 
made by the unlicensed practitioner, the bonesetter, and the lady bountiful. 
All is written in good English and forms instructive and often amusiiw 
reading. ® 

Wiseman gives the follorving history of a case in which he e.xtirpated 
both tonsils : — ■ 

A person of honour, aged ten years, liaving been some years diseased 
with praeternatural swellings in her tonsils, with great defluxion upon her 
lungs, also difficulty of breathing, and at last of swallowing, her drink fre- 
quently running out at her nose, was brought to London and put into the 
hands of Sir Fra[ncisj Prujean and Dr. Luke Rugely. Mr. Arris was chirur- 
geon to the family. Various remedies had been jirescribed ; but tliej' proving 
ineffectual to remove them I rvas consulted and proposed the extirpation of 
them by actual cautery. But that not being admitted I undertook it by 
escharotics and came the next day prepared and placed her in a clear liglit, 
her head leaning to a bedpost, Mr. Arris sitting behind, holding it steady. 
I began with the left tonsil ; holding her tongue down with a speculum ingiihr 
while I pressed into the body of the tumour with a long-pointed Caustic-stone 
fixed to a stick. After I had held it awhile I pulled it out and with a fir-stick 
dipt in oleo vitrioli pressed into the same place, then pidled out that too and 
gave her a glass of water to wash her mouth. I repeated the use of the several 
caustics ; she washing her mouth always after the use of them. By this 
method I penetrated into both the Tonsils and divided the left into two. In 
the time of working with the caustic I dried up the salts of them with armed 
probes so rvell that her mouth svas not fretted in any part by them and after 
I had finisht the work I washed the tonsils rvith decoct, hordei and she after- 


wards gargled with a pleasant julep of distilled water, acet. ros. and syrup. 
diamoron. Having divided the one tonsil and diminished the other I caused 
an instrument to be made to convey a ligature about the basis of them, vith 
design to tie and cut them off one after the other. I began with the left tonsi 
passing a ligature upon the one half and cut it off close. There happening no 
disturbance by bleeding I tied the other and cut it off ; then with a 1 
stone I rubbed the remaining basis and thereby smoothed and cicatrise i 
in 4 or 5 days. I then began Avith the right tonsil, Mr. Arris holding her lea 
as formerly. I made a ligature upon the basis of it and holding the en o i 
with my right hand I passed a pair of probe-scissors Avith the other lanc c os^ 
by the said basis and supposing I liad encompassed the root I c ipt , u 
not coming aAA'ay I thrust my scissors doAvnAvards and cut again, eiiig ‘y 
dent I had elipt through the fleshy bodA^ I pulled the ligature but it ^ 

I Avas -SomCAAdrat surprised AAdiat should be the cause; there or^ t 'avaiii. 
scissors a little back and turning them more off from the basis, c ip 
cut off the bigger part of it and brought it out AA-ith my 
instant she choked. The Ladies seeing it shrieked, and became i jggd 
I desired Mr. Arris to sit still while the patient choked, she ‘ 

into her throat the instrument I had made the ligature by, and raisi „ i 
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remaining excresceirce she recovered and -cried. Shall I live ? I replied \es, if 
you sit still. . I passed another instrument fitted with a ligature. I, changing 
the instruments, the excrescence slipped down and she choked again ; but I 
raised it up and relieved her ; then tied the ligature upon it and looked into 
her throat ; where I saw it rooted like a Cock’s comb and that in endeavouring 
to cut the tonsil close by the root I had cut below the part I had tied. Which 
if I could have foreseen and have passed my scissors close a little lower, one 
snip had brought it clear away, but not supposing it rooted so low and working 
blindfold, I was at a loss. But being now better informed I passed my crooked 
Probe-scissors down lower, cut it clean off by the roots and brought it away 
with my ligature. I cicatrised it with the Vitriol and Alum-stones in a few 
days. Yet soniewhile after she was cured a part of her drink came out at her 
nose ; which happened by reason of the tonsils drawing that part of her palate 
down lower than naturally it should ; and I suppose that was the cause of 
her speaking so. But some while after she was freed of those inconveniencies.” 
It is clear from this that Wiseman Avas not verj^ far from the discoverj- of 
adenoids. 

There was “ A Gentleman, some years since, very curious and neat in 
wearing his hair who was persuaded to permit it to be boiled as it grew on his 
head ; by Avhieh doing an erysipelas Avas raised in the hairy scalp. I let him 
blood in the arm and purged him AA'ith lenients ; all things else AA’ere done by 
reAUilsion ; but, by reason of his hail', there Avere no applications made to 
relieve the part affected ; Ai'liereupon a suppuration folloAved ; Avhich put me 
upon a necessity of cutting it off and applying fomentations discutient and 
drying. 1 met Avith much difficulty in curing the ulcer, but at last it Avas 
cured as a corrosive ulcer.” 

The difficulties of traA'elling Avere still so great that the surgeon Avas often 
required to remain Avith his patient until he Avas either cured or out of danger. 
Wiseman alludes to it incidentally in telling of the folloAAung case : “A child 
about tAvo months old laboured of some indisposition of body and AA'^as observed 
to haA'e a SAvelling in the right cod. In pressing upon it AA'ith my fingers it 
seemed to me not to lie loose in the scrotum ; it yielded to a moderate pres- 
sure ; and being somcAA’hat reduced, the residue of it jerked suddenly up Avith 
a noise, AA’hich confirmed it a hernia intestinalis by relaxation. I took the 
compass of his loins to the groin and the next day brought him an emplastron 
ad herniam AA'ith some bolster-trusses. I reduced the rupture as easily as I had 
done the day before, then, applied the Emplaster, fitted the bolster [pad] OA’'er 
it and tied it nroderately streight [tight]. These trusses had the straps 
stitched on behind ; thej" AA-ere brought betAA'een his thighs and fastened to 
the upper part of the bolster cross each other by points. I shoAA'ed the nurse 
how they AA'ere to be put and gaA'e her caution lest the bolster should at any 
time gall the thigh or scrotum ; or that by too strict a bandage the hip should 
be hurt or by too slack a bandage the hernia should slide doAAUA under the 
Ijolstcr. HaA'ing thus foreAA'arned her I made my A'isits the seldomer, as not 
desiring to appear too officious, and indeed A\'as fetch the next day to a patient 
some miles off Avhere I stayed three Avecks. At my return I made a A'isit to 
this little one and felt the ruptm-e slipt doAA'ir into the scrotum by reason of 
the slackness of the bracer ; and the nurse had pulled the straps between the 
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thighs so over-streight as to bring the bracer down and would not believe it 
could be kept up without a bandage from the shoulders. But I reduced tlie 
rupture, tied it streighter, slackened the straps between the thighs and showed 
her It could not fail over the buttocks whilst it was so tied. The next error 
she committed was in bracing it too streight about the hips, whereby she had 
galled it on the right hip, and then she complained to her Lady that it was 
not possible to cure the child without giving it some healing drinks ; such and 
such had been cured so in a few days. To this I replied that the cure consisted 
in keeping up the rupture ; that done it would cure without drinks ; that 
there was but little to be given to such an infant. Yet I wished them to con- 
sult their physician thei-ein. I applied an Emplastron diachalciteos upon the 
excoriation with two or three folds of soft linen over it and braced the bandage 
slacker ; by which dressings the excoriation cured, the Nurse became more 
experienced and the child was happily recovered in a few rveeks, but left not 
off the wearing of the truss till the summer following.” 

Wiseman’s honesty and independence are well illustrated in the following 
case : “ A Lady coming to town with a swelling in her left breast consulted 
some of our profession and at last me. She said she had some years since 
kernels in her breast which were judged the King’s Evil, upon consideration 
of which she w-as presented to His Majesty and touched. In progress of time 
they swelled and her breast being extremely painful, she desired my judge- 
ment of it. The swelling was large and round and greatly inflamed under 
which it was soft and seemed to have matter in it. The parts more distant 
were hard and several tubercles lying under the skin made it unequal ; yet 
the breast was not fixed. She urged me instantly to deliver my thoughts of 
it ; which to decline, I turned from her and told her friend it was a cancer, and 


that I saw no hopes to save her life but by cutting it off. He wished me to 
consider how I delivered such judgement of it, two Chirui-geons having latelj' 
assured her to the contrary, they taking it for a phlegmon [inflammation]. 
But I, not being used to guide my judgement by what others delivered, con- 
firmed to him what I had before said by a sad prediction, which befel her a 
few weeks after. And, indeed, there was no way then to deal with it but by 


cutting off her breast.” 

He speaks tolerantly of quacks and bonesetters. He says of quae 'S . 
“ A person of quality aged about fifty years of a plethoric body had a wart 
upon the first joint of one of her forefingers. It was imprudently undertaken 
by some pretender to surgery and treated as ill ; so that after many rnon is 
endeavours he was dismissed and a more knowing Chirurgeon entertame u i 
found much difficulty in the cure.” In another case ; “A man about 
years old of a gross body frequently afflicted with the goiit an ^ ° . A 
then under it in his left leg (as I remember) was commended to an 
who pretended extraordinary skill in the cure of that disease but understo 

no more than what he had learned by books.” . . , • t have 

Of bonesetters he says : “ In several observations m this b 
had occasion to take notice of the inconvenience many P^op ® ^ 
into through the wickedness of those who “not 'want 

joints by the peculiar name of Bone Setters ; who, ( J ^ 

employment) do usually represent every bone dislocated 
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look upon ; though possibly it be but a ganglion or other crude tumour or 
preternatural protuberance of some part of a joint. In which cases their 
rash extensions do frequently cause sad accidents. But their more gainful 
way is by extending and dressing up joints rather wrenched than dislocated ; 
in which, if they escape undetected, thej’- must needs reap great credit, the 
patient recovering so soon the ease and use of them. Whereas if the joiirts 
happen to be really luxated scarce one of them knoweth how to reduce them.” 

Wiseman had a large and fashionable practice during the most dissolute 
period of Court life after the Restoration. His treatise on Gonorrhoea, there- 
fore, is of especial interest as tin-owing light on the contemporary methods of 
treating venereal disease — and truly men and women paid in full measure for 
their pleasure. Little distinction was made between the different forms of 
infection ; the nature of a urethral stricture was not understood ; bougies 
were employed, but the catheter was not yet in general use. The patients 
put off treatment as long as possible and only called in the surgeon when they 
had retention or extravasation, and they were then bled, purged, vomited, 
and salivated as a matter of routine. 

The portrait of Wiseman here reproduced hangs in the Council Room of 
the Royal College of Surgeons of England. It Avas painted by Sir Balthazar 
Gerbier (1601 ?-1667) a friend of Rubens and a protege of George Villiers, 
Duke of Buckingham. A man of great Amrsatility, he Avas amongst the first 
to suggest in 1641 the establishment of ‘mounts’ or banks combining 
paAvnbroking AA-ith banking business. 
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THE RESULTS OF A NEW OPERATION FOR THE 
SUBSTITUTION OF A THUMB. 

By J. LEONARD JOYCE, 

HONORARY SURGEON TO THE ROYAL BERKSHIRE HOSPITAL, READING. 

In 1917 1 designed a new operation to substitute a ring finger of the oppo- 
site hand for a thumb lost as a result of injurj'^ or disease, and afterwards 
described a case in w'hich the operation had been done successfully. Ten 
years have elapsed since the finger was transplanted, and another operation 
of the same kind has been performed. This paper records the present state 
of the first and brief details of the second case, and concludes with some 
remarks on the various methods of reconstructing the mutilated thumb, and 
a bibliogi-aphy. 


j PARTICULARS OF THE TWO CASES. 

Case 1. — The original case was fully reported in the BniTisii Journal 
OF Surgery (1918, v, 499), The excellent result then recorded was marred 
after some months by a flexor contrac- 
ture at the iuterphalangeal and meta- |||||||||||||||||||||||m 
carpo-phalangeal 



Fio. 291 . — Case 1. 


Fig. 293.— Cafe 1. 
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was this contracture and so tiresome to control that, no voluntary movements 
being possible at the interphalangeal and the metacarpo-phalangeal joint of 
the new thumb (distal and proximal interphalangeal joint of the old finger), 
I determined to ankylose these joints in a position of election — namely, a 



Fig. 295 . — Case 1. 



*■ 

Fig. 290 . — Case 1. 

slightly flexed position at the metacarpo-phalangeal joint and a slightlv 
hyperextended position at the interphalangeal joint. To do this an operation 
was performed on Feb. 1 . 1921. Both joints were exposed through short 
longitudinal incisions over their dorsal aspect, and small wedges of bone and 
articular cartilage were removed from the adjacent bones. The wounds 
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healed by first intention, and soon afterwards the bones united in their 
chosen positions. From this time the new thumb has been an unqualified 
success. For seven years the patient has possessed a thumb ankylosed in 
hyperextension at the interphalangeal joint and slight flexion at the meta- 
carpo-phalangeal joint, but having a complete range of normal movement 
at the carpo-metacarpal joint. 

Present Condition.— The circulation of the thumb is excellent, its 
nail grows at a normal rate, and there is no evidence of any trophic change. 
Pin-prick and light touches of cotton-wool are felt everywhere and are local- 
ized correctly. By trade the man is now an upholsterer : he uses his thumb 
naturally and says it feels to him as if it were his old thumb. To the various 
small injuries common to an artisan’s life, such as slight burns, blows, and 
cuts, the new thumb has reacted in a normal manner, and there is a hard 
callosity on the ulnar side of the proximal phalanx caused by the friction of 
his cutting-out scissors. I have related how the thumb behaved to the 
trauma of a surgical operation. Figs. 293-296 show the condition of the 
thumb in June, 192S, while engaged in various active occupations. 

Case 2. — The second case is that of a man, age 32, who received a shell 
wound of his right hand in March, 1918, resulting in the total loss of its radial 
side, including the thumb and index finger with their metacarpal and carpal 
bones. When he came under the writer’s care in April, 1919, there was 
fibrous ankylosis of the ivrist-joint in palmar flexion, and considerable ulnar 
deviation of the remnant of his hand. Active and passive movements of 



Fig. 391.-Case 2. Endiogram o£ hand in April, 1910, before reconstruction, showing 
loss of racliftl sido of htincl and iilnar deviation. 

the three remaining fingers— middle, ring, and little 

The styloid process of the radius projected on the radial J ^ 

and was covered by a thin and adherent scar. le la 

arthritis of the wrist-joint and loss of the proximal row of c } 

The problem was how to restore some function to a h ‘ 

left useless by the loss of its radial half but .f “articn- 

its ulnar side! The idea was conceived that if a new tluuM be 

lated to the projecting styloid process of the radius, son 
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might be obtained. Doi’siflexion of the wrist, correction of the ulnar devia- 
tion, and replacement of the adherent scar over the radial side of the hand 
by health}’^ skin, were all necessary before the idea of providing a new thumb 
could be entertained. 

The scar on the radial aspect of the wrist was excised widely, and 
replaeed by healthy skin and subcutaneous tissue from the abdomen by 
means of a pediele graft. The graft 
had healed soundly by the end of 
May, 1919. Dorsiflexion of the 
wrist and correction of the ulnar 
deviation were then obtained easily 
by means of a succession of plaster 
casts. 

By February, 1920, pin-pricks 
were felt eveiywhere in the grafted 
skin, and I decided on trying to 
provide a new thumb by substitu- 
ting the ring finger of the opposite 
hand. The thenar muscles of the 
right hand were lost entirely : to 
obtain the essential movements of 
the thumb seemed impossible. The 
intention was to provide a fixed 
sensitive thumb to which he could 
oppose one at least of his remaining 
fingers, and in this way procure 
some use in his hand. Measurement proved that, because of the shortened 
hand caused by the loss of the proximal row of carpal bones, the proposed 
nev' thumb, if articulated to the stjdoid jjrocess of the radius, would have 
almost normal length proportionately to the remaining lingers. 

Misgivings were felt about 
the chance of success because 
of the deep scar, and the neces- 
sity of making an ineision 
through grafted tissues. The 
risk of failure Avas explained 
to the patient, and he was told 
that, were the ojAcration suc- 
cessful, the new thumb Avould 
be fixed. Encouraged b)' the 
success of my first case, he 
decided to have the attempt 
made. 

The operation described 
by the writer in the British 
Journal of Surgery Avas performed, but the ucaa- thumb A\as fixed to the 
exposed tip of the styloid process of the radius instead of to the trapezium : 
Rud as there Avere no thenar muscles, the bed for the reception of the ucav 



Fig. 20!). — Cose 2. Radiogram of hand after reconstruc- 
tion. June, 1920. 



Fig. 298 . — Case 2. The two liands growing 
together. The ulnar deviation and palmar flexion 
of the right hand have been corrected. April, 1920. 
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thumb was prepared in the fatty tissues grafted from the abdomen. The 
first stage of the operation was performed on Feb. 20, and the second stage 
on April 19, 1920. There were no complications. 

Present Conbition. — The new thumb shows little evidence of trophic 
change. Tlie skin is slightly glazed and smootli and is apt to become blue 



Fig. 300.— Cose 2. June, 1928. 

in cold weather, but pin-pricks are felt everywhere and localized correctly. 
Cotton-wool touches are jierceived with proximal localization. Sometimes 
the sensation of itcliing is experienced, and the patient volunteers the state- 



Fio. 301. — Cose 2. June, 1928 

ment that, if not thinking, he will scratch to the radial ^^trocess 

position his old thumb once occupied. The joint between phalanx 

of his radius and the metacarpal bone of liis new thum p - P 
of his ring finger) is perfectly stable, and allows about lialf the e.xt 
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passive movements possible in the cai-po-metacarpal joint of a normal thumb. 
The metacarpo-phalangeal joint of the new thumb (proximal mterphalangeal 
joint of the old finger) has become contracted towards the flexor aspect to a 
right angle, and only a few degrees of passive flexion and extension can be 
obtained. The interphalangeal joint of the new thumb (distal interphalangeal 
joint of the old finger) is not contracted, and allows a few degrees of passive 
movement. The termmal phalanx and the I'vail are deformed and smaller 
than normal, the result of a burn contracted a few months after the operation. 
The sore caused by the burn healed normally and has remained healed for 
seven years. 

The aim of the operation — the provision of a fixed sensitive thumb to 
which he could oppose the remaining fingers of his hand — ^lias not been realized ; 
partly owing to the flexor contracture at the metacarpo-phalangeal joint, 
and partly owing to an initial error in technique, whereby the finger was 
transplanted with its transverse plane nearly parallel to that of the palm of 
his hand instead of at right angles to it. I have no doubt that by a second 
operation at the present time both faults could be rectified, and the original 
intention of the operation accomplished. The patient is, horvever, a busy 
man and unwilling to give up the time necessary to complete the reconstruc- 
tion. The result is relatively successful considering the difficulties of the 
case. Figs. 297-301 show the original condition of his hand, one of the 
various steps in its reconstruction, and its present condition. 

COMMENTARY. 

!Much attention has been devoted to the reconstruction of the mutilated 
thumb. The methods employed may be classified as follow^s : — 

1. Methods entailing the transplantation of tissues from a distance : — 

a. Pedicle graft of skin, tubed, and stiffened by a free bone-graft. 

h. Transplantation of a toe. 

c. Transplantation of the ring finger from the opposite hand. 

2. Methods using the remaining parts of the inj^ired hand : — 

a. flaking a cleft between 1st and 2nd, or between 2nd and 3rd, 
metacarpal bones — called by the ugly name ‘phalangization’. 

h. Finger transplantation. 

c. Rotation of trvo of the remaining fingers. 

d. A combination of two or more of the above methods. 

It is not my intention to discuss these various procedures in detail. When 
confronted with a case of mutilated thumb a surgeon will use his judgement 
as to which method best fits the particular case in question. A few remai'ks, 
however, may have some value. 

As far as the author can gather from the papers which have been written 
on the subjeet, his are the only cases of loss of a thumb and the whole of 
its metacarpal bone which have been treated by a method falling into the 
first group. The transplantation of tissues from a distance has been chiefly 
employed when at least a part of the first metacarpal bone has been present. 

Of the second group, the combined method used by Perthes seems to have 
given a good result when employed for the total loss of a thumb including 
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its metacarpal bone, but certainly no better than tliat obtained in the first 
case recorded in this paper. In the method of Perthes the index finger of the 
injured hand becomes the new thumb; when this finger is already stiff 
through injury or disease, especially if it hampers the movements of the other 
three fingers—which has been the ease in some of the patients on whom this 
type of operation has been practised— its conversion into a prehensile digit 
seems to be the obvious and right eourse to pursue. On the other hand, wlien 
the index finger of the injured hand is perfectly normal, its sacrifice for the 
sake of a new thumb would be a greater one than that of the ring finger of 
the opposite hand. From the point of view of function of the donor liand, 
as long as the metacarpal bone is not interfered with and except in special 
professions, the loss of tlie ring finger is of little moment. 

Better function is the prime object for wliich these operations should 
be undertaken. In the author’s second case it is possible that a better func- 
tional result might have ensued by adopting one or a combination of the 
operations from the second group, but this is uncertain, as the patient has 
been unwilling to have the reconstruction completed. 

Since operating on the cases recorded in this paper the Avriter has seen a 
third patient Avho had lost bjf an accident his right thumb and its metacarpal 
bone. There AA'as a fine flexible scar on the radial aspect of the hand, the 
thenar muscles Avere present and could be actively contracted and relaxed, 
and the rest of his hand AA'as normal in every respect. A good functioning 
thumb at the expense of the ring finger of the opposite hand could have been 
assured. Unfortunately he AA'as unAA'illing to endure haA'ing his hands joined 
together for several weeks. 

Whether there is any value in the suggestion made in my original paper 
that “ by suitable modifications in the details of the operation any less part 
of a thumb can be similarly replaced by substituting for it a part of a finger 
of the opposite hand ” I haA'e had no chance of putting to the test, but the 
excellent functional result in the original case and the Avay the thumbs haAe 
stood the test of time in both cases lead me to believe that, Avhen practised 
for the condition for Avhich it Avas designed, the operation of substituting for 
a thumb the ring finger of the opposite liand giA'es a A'aluable functiona 
result. 

SUMMARY. 

1. A ncAv operation for the substitution of a thumb Avas described in 
the British Journal of Surgery in 1918 (Vol. a', p. 4-99), Avith detai s 

a case in Avhich the operation had been performed successfully. The Ins or) 

of the case has been brought up to date. , , • i • i, aRp 

2. A second case presenting great difficulties is recorded m aa nc 

operation met Avith a modified success. 

8. The ncAV thumbs have stood the test of time. 
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CRETINISM. 

By R. LAWFORD KNAGGS, 

CONSULTING SUBGEON TO THE LEEDS OENERAt. INFIRJIARV. 

CRETiiXisar IS a condition characterized by dwarf-growth associated with 
defective mental development. It is met with amongst the offspring of 
goitrous or cretinous parents in certain districts where goitre and cretinism 
aie endemic ; also, sporadically, in goitre-free districts, when its subject is 
often the child of healthy parents whose family history shows no taint of 
goitre^ or of cretinism. Both forms depend upon an insufficient supply of the 
secretion of the thyroid gland, are benefited by thyroid treatment— -some- 
times in sporadic cases almost to the point of cure — and are closely allied to 
the myxcedema of adults, in which the thyroid deficiency declares itself after 
the skeleton and the brain have been developed normally,* 


The study of cretinism involves the consideration of three definite and 
distinct conditions : — 

1. Endemic cretinism , 

2. Sjyoradic cretinism. 

3. Cachexia sirumipriva. 

An absence or inadequate supply of thyroid secretion is now generally 
accepted as the cause of the symptoms in siroradic cretinism and cache.sia 
strumiprii^a, but there is some difference of opinion as to the exact position 
which deficient secretion occupies in the etiology of endemic cretinism. 
There is no question as to the intimate resemblance between the endemic 
and sporadic varieties, and in both the disease develops in infaney or early 
childhood ; but the onset of cachexia struinipriva, which follows complete 
removal of the thyroid and is also closely akin, usually occurs in adult life, 
and only a proportion of cases, viz., those in which thyroidectomy has been 
carried out during the groudng period, come rvithin the scope of this article. 

It is often stated or assumed that the thyroid gland is absent in sporadic 
cretinism ; but palpation, which is the only method of investigation that can 
be employed during life, is not reliable, and even failure to find the gland at 
an autopsy is not infallible. Serial sections of the cervical tissues have shonn 
that traces of ectopic thywoid tissue may be found when the gland itself is 
missing. This fact, and the not infrequent existence of accessory thyroids, 
make it difficult to be sure that, in any’- particular case, there is absolute y no 


of 


* The 14th ‘ conclusion ’ in the Report of the Committee of the CJinical Society 

London on Myxcedema runs as follows ^ o belief that tiic 

“ (14) That a general review of the symptoms and patholo^’ leads ^o a h u 
disease described under the name ‘ myxcedema ’ as obseri'cd in ydMts is pr js 

disease as that named ‘sporadic cretinism’ when affecting between 

probably identical with cachexia strumipriva ; and that a very dose affimfj cMsts 
myc^oedema and endemic cretinism,” 
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thyroid tissue capable of functioning. Though total absence of the gland 
has been demonstrated in a fcAv cases bj-- the serial-section method (aplasia 
of the thyroid ; thyreo-aplasia), in many sporadic cases some kind of a thyroid 
gland is certainly present, though it shows evident signs of mal-development 
or of atrophic degeneration (thyreo-hypoplasia).* 

There are other cases, too, usually of later origin, in which the signs of 
cretinism supervene upon some infectious illness, such as whooping-cough, 
measles, etc. The atrophic change in the gland in these cases has been com- 
pared to atrophy of the testes after mumps, but it is more probable that the 
margin of the resistance of the gland to degenerative changes has been whittled 
away by the lowered vitality resulting from the recent debilitating sickness.f 

Occasionally it may not be easy to decide whether a cretin is of the endemic 
or the sporadic kind. An infant may be born without a thyx-oid in a neigh- 
bourhood where goitre and cretinism are endemic. The thyreo-ajxlasia would 
point to sporadic cretinism, but the district, and pei'haps also the ancestry, 
might be in favour of the eixdemic disease. 

But a cretin, whether endemic or sporadic, is hardly ever a cretin at 
birth. Usually the first recognizable signs of the disease make their ajxpear- 
ance within tlxe first or second year, sometimes even later. In such cases, 
when the infant’s thyroid is unequal to its needs, this period of gi’ace is 
attributed to the action of the maternal thyroid secretion conveyed to the 
foetus during intra-uterine life, and very possibly the mother’s milk may act 
as the medium after the child is born. 

It is not known to what extent the foetus has to depend upon its mother’s 
thyroid secretion under normal circumstances, but there is ground for belief 
that the foetal thyroid does not begin to function till a comparatively late 
period of intra-uterine life.^ If, therefore, the mother’s thyroid gland should 
chance to be the subject of cretinoid degeneration — not necessarily of a goitre 
— ^the interval previous to the onset of symptoms will probably be shortened. 
It is xxnder such circumstances, when the thyroid secretion fails in both mother 


* Packard and Hand's case was a clear sporadic cretin G years of age. Post mortem 
the thyroid was fibrotic ; the alveoli were small ; many contained no colloid, and those that 
did showed it in veiy small amount. {Atner. Jotir. il/crf. Sci., cxxii, p. 293.) 

Aschoff’s case of a 0-months-old child had a cy.stic tumour at the root of the tongue, 
and a vesicle of the size of half a pea at the site of the lateral lobe, which he regarded as a 
remnant of the bronchial pouch. (Falta, 7'lic Dxcilexs Glamliilar DixeaxeSs Meyer’s trans.) 

In Fletcher Beach's ease, age 2J- years, there was no thyroid. (7'rans. Pathol. Hoc., 
1873-4, XXV, 265.) 

t Hr. Fagge's second case, a girl age IGJ years, until she was 8 years old *• was a good- 
looking child with a large quantity of black hair. She was lively and good tempered and 
played like other children " and had made satisfactory progress at school. " 'When G years 
old she had a slight attack of measles, but did not keep her bed ; about the .same time she 
had whooping-cough. TtVo years afterwards she had a second attack of measles. She then 
ke])t her bed for two weeks' ; she was not insensible. She is birthcr stated to have had 
erysipelas at that time. Sores followed on the head, and she lost her hair in patches. She 
suffered from severe diarrhoea, and also from shortness of breath.” 

This illness seems to have been ' beyond doubt ’ the starting point of the development 
of the cretinous state, for she did not grow from that time, and her features changed com- 
pletely. (Mai. Chir. 7'raiis.. 1871, liv. 150.) 

Magnus-Lcvy observed one case in a group of endemic cretins who developed fairly 
normallv up to the lOlh vear. and showed the first signs of cretinic degeneration after nil 
attack of pertussis. -Vbou't the IGth year rapid degeneration with myxmdcma set in. (Falta, 
Piid., 1C7.) 
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in the literature of the subject, for in later years it Avas shown to be an example 
of chondrodystrophia fcetalis or achondroplasia — one of the diseases which 
has emerged from the composite group of ‘foetal rickets’ (Weygand and 
Bayon — see Wegelin^). The point on which Virchow AA'ent astray was 
synostosis of the basis cranii (i.e., of the os tribasilare), Avhich he regarded as 
‘the central point of the AAdiole disturbance’, and, consequently, the great 
feature of the cretin skull. But it is now known that this synostosis is a 
characteristic feature of achondroplasia, and that in cretinism the exact oppo- 
site preA^ails, namely, long delay or failure in the obliteration of the spheno- 
occipital synchondrosis. VirchoAv’s great reputation endoAA^ed his error Avith 
a long life, and CA^en yet it camrot be said to be quite dead.* To it may be 
attributed the impression, AAdiich at one time Avas prevalent, that foetal cretinism 
Avas not A^ery uncommon, but usually resulted in a still-birth. But it is the 
foetus affected Avith a seveve degree of achondroplasia that is born dead, Avhilst 
the child destined to become a cretin is, except in very rare instances, to all 
appearances normal for the first fcAV months of its life. 

THE CLINICAL ASPECT. 

Though differing in non-essential points, endemic and sporadic cretinism 
are so much alike that one description is usually made to do duty for both. 
The impression conveyed, therefore, appears to lose some of its lucidity Avhen 
the reader finds the tAvo conditions A’^ery definitely separated in their further 
consideration, and he is sometimes at a loss to knoAA' Avhether reference is being 
made to one or both. At the risk therefore of some redundancy a descrip- 
tion of each Avill be giA-en. 

The Endemic Variety {Figs. 303, 304). — This account is taken chiefly from 
Osier and Macrae’s System of Medicine (vi, 449). 

The unfortunate sufferers are frequently dAA'arfs, their heiglit, Avhen full 
groAA'ii, usually varying from 40 to 60 in., and sometimes being CAmn less. The 
body is short and broad, the neck short and thick, the abdomen large and 
pendulous. The forehead is Ioav and broad, often sloping backAA'ards, and the 
skin coA’^ering it is throAAm into Aviinkles. The nose is flat, the nostrils are 
conspicuous, and the eyes small aiid AA'idely separated. The expression is 
stolid. The muddy skin, suggesting the Eskimo, looks oedematous but does 
not pit on pressure. The legs are short and sometimes crooked, and their 
muscles Aveak and ill-dcA^eloped, so that tlie gait is feeble and AA-addling, and 
may be limited to creeping. The supraclaA-icular fossae contain cushions as 
m myxccdema. The genitals remain infantile, but may dcA'elop betAveen the 
thirtieth and fiftieth years, though rarely to a stage to make procreation 
possible. In scA'^ere cases thick blubberous lips encircling an enlarged and 
protruding tongue may produce a semi-bestial aspect AA’hich is repulsiA'c iii the 
extreme. 

Idiocj’^ is an essential part of cretinism.” 

IndiA’iduals AA’ith less complete bodily and mental change are spoken 
of as semi-cretins ” ; and there is a slighter grade still, knoAvn as cretinoid, 

•i 1 * cdilioa of a popular text-book of medicine the basi-occipital and basi- 

i-p lenoid are stated to be prematurely ossified in cretinism. 

A'OL. XA'I. — so. 03. -a 
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in which, with the face and bodily conformation of the cretin, there is some 
degree of enfeeblement of the intelligence, and speech is somewhat impaired. 

“ Cretins are always apath- 
etic and stupid, and lacking in 
memory and decision. They 
are not easily excited, but are 
sometimes vindictive Some 
cases can be trained to simple 
duties, and become heAvers of 









Fig 203. — Endemic cretin ; liigU 
‘ grade. (After Ipliofen.) 
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Fig. 304.— a cretin (endeinic) front Wiesenbrmm 

ago 18 years. In order to 

of the arras it may be mentioned that *1'® /““Fp'. , 
repreUted sitting^.pon a cbnmber ntens. I on «• eh 
Te'^was placed betanso ho 
himself Thero is an indication of tliis m rii i 
“r VfrcLia. GcsammeUc Abherndlmgcn, KO- 3®. 

p. 933.) 


Avood and drawers of water. 

“ These, occasionally spoken of 
as ‘beast men’, have the mental 
development of a trained house 
dog (Kocher); others, less de- 
veloped, are spoken of as ‘plant 
men’.” 

Sporadic Cretinism {Ftg-s. 

305 305 a).— This form, said to , -u a Hilton Fagge’ 

be the only one non- met with in Society:- 

in a well-known communication to the Rojal Weaico 

“ The bodv is stunted, the height scarcely exceeding . ^ separated 

different cases. The head is round ; the face is broad > ^ ^ rounded ; the 

bv the flat root of the nose ; the aim nasi are thick 1 . the hands and 

S^uth is very large and generally Ind broad.' When sporadic cretinism 

feet as well as the fingers and toes, are short ana oroa j powers, varying ni 

5 conoenital, it is also attended with a the endemic form of tl.c 
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could, and remain silent for hours in one position. He ?rthe^™rT 

thou^lfsTeaS ild, hfAras'^nmre^liS 3, very quiet, 

his own accord and wearing an air of torpid contentment— though said to ha’se 
rare explosions ’of temper. He smiled when noticed, appeared iiot to know m^y 
words, but named things shown to him correctly, and was clean m Ins habits. His 
height was 2 ft. 7^ in. and his weight 25 lb. 



305. — A sporadic cretin. A, C., Fig, 305a. — S ame case ns rig. 305, 

aco 18 years and 8 inoxith^^, at beginnin*! after 12 mouths’ thyroid treatment, Dec. 

«»f thyroid treatment, Dec. 25, 1802. 20, 1893. Heiglit- 37J in. 

Height 331 in. (Dr. John Thomson’s 
en<e, from KilinhurnJi Medical Joi/r;ta/. 

Tel... 1894.) 

There is a great sameness in the clinical histories of these eases, as will be 
seen from that of the adult which furnished Dolcga*^ with material for his 
pathological observations. 

.luliiis \\ .. born in 1850, of healthy parents and having two healthy sisters, died 
at the age of 28. There was no similar dwarf in the family or in tlie village. He 
was a very small child Init throve normally till he was 0 montiis old. when his develop- 
ment beeaine very backward. lie learnt to walk in his Sth year and by the 10th 
he could cross a room n])right and without help. But the ability to walk was soon 
lost, ami he ])asscd his life in a chair or lying down at intervals. His sjieech came 
late, and he could only say short words, such as Papa. Mama, Yes. No. He had 
fair use <)f arms ; lu' passed his excretions at times beneath him, but lie was 
aeeustomed to show bis need by a dclinite noise. He was fed on fluids because 
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he did not masticate solids, and up to his last year would play alone with a certain 
sort of weariness. Admitted to hospital for eczema of the scalp he died suddeniv 
ten days later following diarrhma and dyspnoea. 

These extracts not only give a good general impression of the cretinous 
mdividual, but bring out the tendency to an increased severity of the disease 
in the sporadic variety, as shown by its effect on the stature, the intellectual 
faculties, and the muscular strength. The difference will be even more 
evident when the duration of life is considered, but mention must first be 
made of several other conditions. 

The presence of symmetrical fatty masses above the clavicles, external to the 
sternomastoids, -svas pointed out by Curling'^ in 1850, and emphasized by Faggc 
in his communication. Tliese swellings are now recognized as a distinctive 
feature in cretinism, especially in the sporadic form, and are a local evidence 
of the tendency to fat deposition which is present in cretinism and myxocdenia. 
They may disappear in the later (wasting) stages preceding death (Fletcher 
Beach’s case®). They are sometimes spoken of as if they were simply myxm- 
dematous swellings, but they are really collections of fat. In both Curling s 
cases the fat was unencapsuled ; in one it was superficial, and in the other it 
passed down behiird the clavicles and filled the axillae. 

Goitre is common in endemic cretins {Figs. 306, 306a). Falta® says that 
they are almost alwaj^s goitre eanuers ; Fodere,^® that the greater part of 
the children who will become cretins are born with a small goitre the size of 
a walnut, and Hector Mackenzie!^ tells 
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On the other hand, in sporadic cretinism an enlarged thyroid is a rarity. 
The gland is either absent or in a state of atrophy, though Fagge mentions one 
case— a boy of 14— in the York County Hospital, who had a large bronchocele, 
was of stunted growth and deficient in intelligence. His parents had resided 
all their lives in York, and none of his relations was known to have been an 
idiot or to have suffered from goitre. 

Umbilical hernia is of frequent occurrenee in both forms of the disease. 
It is probably connected with the protuberant distended abdomen and the 
constipation, which are such pronounced symptoms. The interesting point 
is that under thyroid treatment not only do the two latter disappear, but the 
hernia in many cases also gets well. 

A diminution in the temperature, and the rate of the pulse and respiration. 
may be regarded as part of the torpor which is brought out so well in Fagge’s 
descriptions. They may in rare cases become a very striking jrhenomenon. 
In a sporadic case recorded by C. W. Townsend, of Boston,’^^ “ the low temper- 
ature, slow pulse and respiration all pointed to the sluggish, almost hibernating 
condition, which at times was so exaggerated that the child appeared to the 
mother as if dead ”. Rarely the slowing of the respiration may be remark- 
able. Falta mentions a case of Magnus Levy’s, aged 28, in which the thyroid 
had been removed fourteen years before, who breathed only six times in a 
minute. 

Myxosdema. — Though the term ‘infantile myxcedema’ is supjDosed to be 
applied to cases in which the onset of the cretinous state is late, yet a swollen 
oedematous condition of the skin and subcutaneous tissue, which does not jjit 
on pressure, is undoubtedly present in sporadic cases at an early age. Sidney 
Phillips,^® reviewing a number of the earlier recorded cases, pointed out that 
it was present in the majority and was to be looked upon as a usual symptom. 
In the endemic disease, however, myxcedema is not always present, at any 
rate, in the earlier stages or slighter degrees. In 60 per cent of cases examined 

E. Bircher it was absent (Falta^^), and Phillips refers to the statement of 
Fodere, quoted by the Sardinian Commission, that “ cretinous infants mostly 
become oedematous ”. Also the latter author writes, “ those who have no 
goitre have characters from which one recognizes they will be in that class ” 
(i.e., endemic cretins). “ They are swollen, voluminous, especially about the 
head and hands The fact is further emphasized by the case of two cretins 
observed by H. Bircher^® in which tetany and severe myxcedema occurred 
after the removal of their goitres. 

The formation of the 7}iucin Avith Avhich the tissues are infiltrated is due 
to a change (mucinoid degeneration) in the ground-substance of the connective 
tissue, which at a certain stage of myxcedema is increased in quantity. The 
myxoedematous process has been studied in connection Avith the skin more 
particularly in the adult disease. It is thought to be inflammatory because 
of the cell infiltration in and around the sebaceous and sudoriparous glands 
and in the neighbourhood of the hair follicles.^® Eventually the myxcedema 
tends to disappear, the conncctiA'e tissue becoming infiltrated AA’ith Avhite 
fibres and fat. The supraclaA'iculav SAvellings are an expression of this stage, 
AA-hich sometimes may be succeeded by marasmus, Avhcn the localized sAvell- 
ings may disappear. 



378 THE BRITISH JOURNAL OR SURGERY 

The duiation of life in most cases of endemic cretinism is somewhat 
shortened, as might be expected -where the intelligence is so defective but 
the^condition is not incompatible with long life. Kocher has reported cases 
ol 70 and even 100 years, and others still older are on record. Stoccada’s 
cases, which furnished material for his histological illustrations, some of 
which, through his courtesy, are reproduced here, were 27, 30, 35 , 40, and 
57 years old respectively. But in sporadic cretinism the danger to life is 
definitely greater. Bourneville and Bricon’s cases were 28, 24 (Obs. vi*), 
and 31 years old respectively ; and Dolega’s, the base of whose skull is shown 
in Fig. 307a, Avas 28. 

Accoi'ding to Horsley^^ the disease beginning in early childhood “ reaches 
its height by the end of 14 or 15 years, so that by the 20th or 21st year 
it has attained complete development and hencefonvard remains perfectly 
stationary until death. Hence at the age of 30 the physical appearance is 
tliat of a young child, and the intellectual condition similarly does not advance 
beyond that of childhood.” Further on lie Avrites as if severe cases do not 
surviA'e beyond 30 or 40 years, but that milder cases may. 

Sporadic cretins shoAv a great resemblance to one another, even though 
they may come from diffei-ent counti’ies. Endemic cretins, on the other 
hand, differ from one another much more. Ea'cii Avhen they belong to the 
same family the likeness is not so marked as that betAveen sporadic cases 
Avhich are not related. There is often more than one cretin in a famil}'— 
sometimes there may be several. This Avould seem more likely to occur in 
the endemic form than in the sporadic ; but even in the latter it is not ATiy 
rare. Fagge refers to three cretins, members of a family of tAvelve belonging 
to healthy parents, and Hei-man^® reports tAvo instances in Avhich there Avere 
three cretins in a family. Other examples may be found in the literature of 
the subject. 

Cachexia Strumipriva. — Only a limited group of cases of this condition 
can be really compared Avith endemic and sporadic cretinism, namely, those in 
AAdiich the Avhole thyroid aa'us remoA'-ed during the period Avhen the bones AA'cre 
groAving, and before the intellectual faculties Avere adequately deA'elopecl. 
Such cases cease to groAv, and their epiphyses, or some of them, may remain 
cartilaginous for years, or for life. Their mental dcAmlopment also stanc s 
still. After the groAvth of the skeleton is completed, total thyroidectoniy is 
folloAved by a condition AAdiich is “ probabty identical Avith myxccdema . 


THE MACROSCOPIC APPEARANCES OF THE BONES, 


Professor C. Wegelin," of Bern, is convinced that “ the persistence of the 
cartilaginous synchondroses beyond the groAvth age, and the inaceqiu 
development of the primitive cartilage-absorbing medullary spaces ’ 
distinctive marks of the abnormal ossification of cretinism. 1 lese 


* According to Falta the oldest sporadic cretin j" ”e been some error 

Bicetre), age 36. Stoccada qiiote.s the case as 3,. pacha deBicilre's 

here, for in Bourneville and Bricon’s article (Arc/i. de Jo" i «85 so that he lived 
3 ase is given in Obs. vi. He Avas born Aug. 20, 1801, and died Nov. 18, 188o, 

24 years. 
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are characteristic of both the endemic and sporadic forms, and also of cachexia 
strumipriva ; and any difference that exists is one of degree only— the degree 
being least in the endemic disease. The peculiarities of the bones arid of their 
growth, as seen in actual cases and specimens of the three conditions, are 
described below. It is the endochondral ossification that provides the most 
convincing evidence of deterioration, but there are signs that membranous 
bone formation also suffers in some degree. 

THE SKULL.* 

The well-marked cretin skull presents points of considerable interest. In 
severe degrees of the disease, especially in the sporadic variety, the departures 
from the normal are. striking. It retains in adult age the peculiarities at the 
base which characterize the skull of a child at birth. The skull of Dolega’s 
2S-years-old case {Figs. 307, 307a) may be cited as an example. It was not 




Fig. 307. — The skull of Dolega's case : Fig. 307a. — ^The base of the 

n .sporadic cretin, age 2S. (After Dolega, skull of Dolega’s case, 

Zeigler's Beitr. z. patfiol. Anal,, 1891, ix, 489.) 

only infantile in its proportions, but its infantile character was further shown 
by the persistence of all the sutures and synchondroses, by the wide-open 
anterior fontanelle, and by the presence of those sutures and fissures whicli 
suggest the formation of the tabular part of the occipital bone from four 
centres. 

The most notable abnoi'mality was in the base behind the anterior fossa. 
This part was flat. The occipital squama behind the inferior curved line was 
reared upwards, but the parts of the occipital in front of that line lay nearly 
horizontal, and there was no kyphotic curve of the base, as the basi-occipital 


* I am indebted for nuicb of the material in this section to a paper by DolejTa,-". wlio 
made a very careful study of the skeleton of a sporadic cretin aired 28. The" clinical historc 
of the ease is given on p. .‘573, 
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The face looked mean, cliiedy owing to the shortening of its upper part. 
The root of the irose lay further back than usual, and the frontal bone inclined 
considerably forwards above it. The upper jaw protruded, the arch of the 
palate was absent, and the alveolar process was broad and high. The two 
halves of the lower jaw were completely separate and the angles slightly 
marked. 

Nearly all the viilk teeth present were carious, and the permanent ones 
seemed to be struggling for the necessary room to develop. 

In this country museum specimens illustrating cretinism are rare. In 
St. Bartholomew’s Hospital iSIusemn is the skull of a female sporadic cretin, 
aged 12 years (No. 286b), who died of bronchopneumonia ten days after 
thyroid treatment had been started. It is very similar to that just described. 
The following account is taken from the catalogue. 

“ The brain case is well developed. . . . Those bones which arise in membrane 
are as a whole much more completely developed than those arising in cartilage . . . 
yet even here there is ewdence of locallj’^ arrested development.” (Anterior fon- 
tanelle wide open, lateral fontanelles not quite closed.) “ The cartilage bones on 
the contrary are imperfectly developed : the bony units of the basis cranii remain 
to a large extent independent ; there is no shortening of the basis cranii and no 
sjmostosis .... In the occipital the ill-developed basi-occipital and condylar 
masses resemble those of a very young child, while the upper part of the bone is thick 
and firm. The root of the nose is broad and flattened, but not drawn in. Dentition 
is baekivard. None of the milk teeth have been shed, though the permanent teeth 
can be seen in the jaws, some of them in abnormal situations.” The patient had 
shown “ no abnornialitj' at birth but signs of defective development became apparent 
after six months. She had never walked or talked, and in her 12th year was 
83 inches in height, and weighed 32 lbs. Her external appearance was char 
acteristic of cretinism, the body was hairy, and fatty tumours were present above 
the clavicles.” After death the thyroid gland was found to be replaced by a little 
fatty tissue. 

But this pronounced infantile form of skull is not found in every cretin. 
In the less severe grades the cranium approximates to the normal, and only 
the basilar synchondrosis may persist. I am indebted to Dr. D. M. Greig 
for details of three skulls in the Museum of the Royal College of Surgeons of 
Edinburgh from sporadic cretins of 21, 13, and 19 years of age respectively. 
They show no particular abnormality, but the basilar suture is present in all 
three, as it might have been in healthy individuals of similar ages. In the 
last of the three — a feeble, undersized, and undeveloped girl — the basi- 
occipital is flat and horizontal and the occipital condyles are unusually flat. 
The jugular fossae are small, the anterior ai'ch of the atlas is not united, and 
the posterior is deficient for several millimetres. 

Though the basilar synchondrosis normally persists long after the other 
synchondroses have closed, there is no doubt that its ossification is very 
markedly retarded in both forms of cretinism. It w'as specially selected by 
Stoccada for examination on this account, and it was present in the six cases, 
ranging from 27 to 57 vears of age. upon which his paper is based. {Figs .308, 
309.) 

THE LONG BONES. 

It is characteristic of cretinism that the ossific centres arc very late in 
making their appearance in the cartilaginous epiphyses {Figs. 310, 311), and 
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when they do they grow slowly * Growth may come practically to a stancl- 
still m sporadic cases, and the epiphyses may remain largely cartilaginous 
to the end of life. But in the endemic disease, though growth is slow, it is 
not as a rule interfered with to such an extreme degree, so that, thougii tiie 
epiphysial discs persist some years longer than usual, it is common in adults 
to find the epiphyses united to the shafts, and only traces of cartilage left in 
some of the epiphysial regions. Length growth comes to an end when the 
epiphysial cartilages disappear, and their persistence in these cases explains 
why, when cretins are submitted to thyroid treatment, growth may take 
place, particularly in sporadic cases, long after the ordinary growth age has 
been passed. Some of these facts are illustrated by the following cases. 

In the 28-years-old sporadic cretin (Dolega’s), to which reference has 
already been made, there rvere no ossifie centres in any of the epiphyses of 
the three long bones of the upper extremity, though search was made for some 
of them rvitli a microscope. In the femur centres were present in the head 
and the great and small trochanters, and exeept for a tolerably large ossifying 
nucleus the lorver epiphysis (condyles and epicondyles) w'as wholly cartilagi- 
nous. There were iro ossifying centres, also, in the epiphyses of the tibia 
and fibula, and in the scaphoid and internal cuneiform amongst the tarsal 
bones. 

In Stoccada’s first case (G. M.), an endemic cretin of almost the same age 
(27 years), there remained traces of the upper epiphysial disc of tlie humerus, 
birt none of the low'er one, and none of the radial and ulnar epiphyses. At the 
lower end of the femur the marginal part of the disc persisted, but in the tibia 
and fibula and in the phalanges and metatarsal bone of the great toe no carti- 
lage could be recognized. 

The long bones of a cretin are, of course, much shorter than those of a 
normal-sized person, and thejf are also shorter in proportion to the length of 
his own bodj'^ or his spine. Consequently his limbs are similarly shortened ; 
but the latter disparity might easily be overlooked. It does not resemble in 
the least the great disproportion between the limbs and the trunk seen in 
achondroplasia. Moreover, these bones have trvo peculiarities which are 
interesting becanse they are an indication of the muscnlar feebleness usually 
associated rvith the cretinous state ; (1) the ridges and projections for 


*Note ox the Delay ix the Appeauaxce of the Boxe Nuclei ix Cretlvi. s • 
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muscular attachments are very poorly developed, and (2) though atypical 
curves are present in some bones, the normal anterior curve of the femur is 
absent, and the bone is quite straight, suggesting that the lower extremities 
have not been much used in walking or in otherwise supporting the trunk. 



Fig. 310, — Hands of a cretin, age 5 years, showing the absence of ossifie nuclei. 
{Dr. R. X, T'eafc’s case. Radiographs by -l/r. C. Guy iVhorhw.) 



I iG. 31 1, — Hand of a normal child, age 5 years, to compare with Fig, 31(i. 
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THE SPINE. 

The evidence of delayed endochondral ossification is well marked in the 
spine. In Dolega s case all the synchondroses persisted ; and all the epi- 
physes, the ends of the vertebral arches (spines), and the vertebral (transverse) 
processes were, in the main, cartilaginous and contained only small ossifying 
centres. In the bodies the bony centres reached to the periosteum all round, 
but the epiphysial cartilage plates above and below, and the contiguous 
swollen discs, protruded beyond them for a considerable part of the circum- 
ference, giving the column a somewhat moniliforra appearance. 

In two of Stoecada’s cases (Nos. 2 and 6) the height of each lumbar 
vertebra was only 15 mm., whereas normally it should be from 25 to 30 mm. 
On the other hand, the height of the intervertebral disc, which in the normal 
individual varies from 5 to 7 mm., was 13 mm. Stoccada pointed out the 
resemblance of this shortening to that which was present in the basis cranii. 
and concluded that it meant restricted bone formation, whilst the broadening 
of the discs resulted from cartilaginous proliferation. Incidentally it pointed 
to the cretinous influence affecting the marrow first, and later on the cartilage. 
The cartilage proliferation, however, does not make up for the diminished 
bone formation ; consequently in cretins the spinal column as a whole is back- 
ward in growth. 

THE PELVIS. 

The pelvis, again in Dolega’s case, is described as being ridiculously, 
diminutive, its true conjugate being two-thirds and its breadth half the 
normal dimensions. It was like the pelvis of a newly-born infant. The 
saero-iliac synchondrosis was present, the three constituent parts of each 
innominate bone were joined together by cartilage, and tlie acetabulum was 
cartilaginous. Indeed, the greater part of the innominate bone was still 
cartilaginous, and the symphysis blended with it. 


THE APPEARANCES IN CACHEXIA STRUMIPRIVA. 

It is not easy to find many post-mortem records of cases of cache.via 
strumipriva in young people, yet, in the days before the value of thyroid 
treatment had been recognized, the condition cannot have been rare, for 
Kocher^^ speaks of the best pupils at school becoming (after the operation) 
so reduced in mental powers that “the teachers were forced to give up 
their special interest in them ”. A full account of one ivhich is spoken o as 
Professor Paul Bruns’, but which is usually referred to as the Grun er- 
Nauwork case — is given on pp. 105-109 of the Report of the Clinical ocic } 
Committee on Myxcedema. 

The patient, a bright lively boy, had the thyroid removed S 

of 10 (1866). A marked psychical change took place after p 
eighteen years later he was found to have become a dimen- 

length of the trunk and limbs had ceased after ^Perati^, and o 
sions of his head were those of a man of his age. The len£li of 1 J 
average length of a boy of 10,* and the expression of his f acevasth ^ 

* The average height of a British boy between 11 and 12 jjars of age is ^j,. 

aj Anihropomeiric Committee of the British Association for i e . 
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He had also the signs and symptoms which characterize myxcedema. He died 
suddenly during an attack of unconsciousness and arrest of respiration, similar to 
one from which he had recovered two hours previously. 

At the post-mortem the right humerus, rvhieh was removed from the body, 
showed normal configuration. The border of the epiphysis (Avas) mostly still recog- 
nizable, also that on the proximal end of the femur was still very distinct. The 
epiphysis of the trochanter major Avas still cartilaginous.” 

Wegelin^ (on p. 615) relates the case of a man of 47 ; — 

When 13 years of age he had had a considerable portion of a goitre removed. 
Up to that time his mental and bodily development had been quite normal, but 
afterwards groAvth failed completely, and his intelligence ceased to develop. He 
could read and Avrite, but could not learn by heart. He Avas capable of doing Avork 
on the land and of making shoes. Death took place in hospital. 

Though the thyroidectomy had not been a complete one, he had a cretin’s 
countenance, very little hair in the axillae and on the pubes, and the body was only 
129 cm. long. The basilar synchondrosis and the upper epiphysial disc of the femur 
AA’cre present ; there Avere some remains of the epiphysial cartilage of the upper end 
of the humerus, and a cartilaginous portion of the innominate bone beloAV the acetab- 
ulum persisted. The loAA'er epiphysial disc of the femur had disappeared, but in 
its place Avas a band of red marroAv contrasting noticeably Avith the fat-marroAv of 
the rest of the bone. 

The microscopic appearances Avere similar to those in endemic cretinism, but- 
there Avas a considerable amount of mucoid softening of the cartilaginous inter- 
cellular substance of the upper femoral disc. 

HISTOLOGY. 

The chief features of the histology of cretinism are : — 

1. A diminution in the amount of caHilage proliferation in the ossification- 

zones. 

2. The formation of a continuous layer of hone separating the proliferating 

cartilage from the marrow. 

3. A change in the marrow itself from an active cellular tissue to a more 

or less inert fatty one. 

These peculiarities are met Avith both in endemic and sporadic cretinism, 
and Avith less certainty in cachexia strumipriAm, but Amriations may depend on 
the stage Avhich the disease has reached, or on other attendant circumstances. 

1. THE DIMINUTION IN THE AMOUNT OF CARTILAGE PROLIFERATION 
IN THE OSSIFICATION ZONES. 

The cartilage cells proliferate on someAvhat normal lines, but the depth 
of the proliferation zone is much less than in the healthy indiA’idual. The 
roAvs or columns of cells are distinctly shorter, and sometimes broader than 
normal, and their direction may Amry enormously — from the A'crtical cA'cn to 
the transverse. Instead of columns, rounded groups containing many cells 
may form, and sometimes attempts at roAv-formatioiA may be altogether 
absent, and only a narroAV line of enlarged proliferated cells lie along the 
edge of the cartilage. The picture is csseiAtially one of diminished prolifera- 
tion. and of a Avant of orderly arrangement of the proliferated eells. Stoccada 
thinks the latter is due to a mechanical cause and gives the folloAving explana- 
tion. The cartilage of a synchondrosis, or a cartilaginous epiphysial disc, 
comes to lie bctAA-een tAvo roughly parallel layers of bone Avhose formation 
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will be described in the next section. As the cartilage tends to grow in dentl. 

y proliferation of its cells the internal pressure increases, and the cells are 
squeezed out of their columnar formation into rounded or oval frroups or 

On the other hand, in such 
parts as the iliac crest or the end of 
a rib. where tire cartilage is not 
sandiviched between tracts of bone, 
better proliferation and compara- 
tivelj' well-shaped cell rows occur 
{Fig. 312). “ Calcification of the 
intercellular substance of the carti- 
lage is always seen in the ossifica- 
tion zone, but its depth depends 
upon the degree of the cell proli- 
feration. When the latter is fairly 
normal the calcification zone shows 
a considerable but not quite normal 
depth. When proliferation fails it 
forms only a very small streak, 
Avhich when slightly magnified 
appears as a dark blue line close 
to the bone (due to the stain). 

Rarely the cartilage may show 
signs of a degenerative change in 
the shape of small patches of 
mucoid softening {Fig. 313). These 
may be attributed to poor nutrition owing to the impaired rdtalit}' of the 
marrow {see p. 391). 

2. THE CONTINUOUS LAYER OF BONE SEPARATING THE CARTILAGE 
FROM THE MEDULLA— THE ‘BOUNDARY BONE LAMELLA’. 

The most pronounced variation from the normal in the ossification zone 
in cretins is the presence of a continuous layer of bone between the cartilage 
and the adjacent cancellous tissue and medulla. In the synchondroses an 
osseous lamella is present on both sides of the cai'tilage. In the epiphyses 
of the long bones one bonj^ layer separates the disc from the diaphysis, anc 
another bounds the ossifying centre, so that the epiphysial discs, like the 
sjmehondroses, come to lie between two osseous tracts which are supportcc 
upon a cancellous framework {Fig. 319). , 

This abnormal layer may be spoken of as the ‘boundary bone lame a . 

It dc’smlops from calcified cartilage on the side facing the cartilage, anc n 
the apposition of osteoblasts on the medullary surface, and it may shou some 
signs of lamination. Though more or less continuous it may ^ 

in ijlaces by channels through rvhich the marrow invades the ca ci le z 
or it may show spaces in its substance containing marrow (prinn nc ma 
spaces). Similar spaces, often surrounded by an osseous envelope, n < . 


Pro, 312. — Section tliroiiglt tlio cartilage of the 
iliac crest from a 57 -year-old cretin (^a-ji-gart). 
Fairly marked cartilage proliferation with irregular 
cell rows. Bony boundary layer shows only two or 
three primitive medullary spaces. {After Sloccadn.) 
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seen in the adjacent calcified cai'tilage. These ehannels and spaces may, 
however, be absent from considerable tracts of the lamella. They are more 
numerous in the younger cretins, and in such show a tendency to penetrate 
into the cartilage in places ; but in older ones they are apt to lie parallel to 
the bone lamella and to be contained bj'’ a bonj'^ wall. The contents also 
vary with age, and show a tendency to become fatty, Avith very little vascular 
marrow, in the older cases. The ‘boundary lamella’ varies in thickness even 
in the same individual, but there is nothing to show that it groAVs thicker Avith 
age. . It may shoAV small excrescences on the side toAA'ards the cartilage project- 
ing into the calcified zone {Fig. SOS). This is especially the case Avhen the 
lamella is much broken up by medullary spaces, Avhich is an indication of 
a more actiA'e medulla and a better nourished ossification zone. On its 
medullary side trabeculjc spring from it to blend Avith the adjaeeirt cancellous 
structure. 

These trabecula?, AA'hich may shoAv traces of the inclusion of portions of 
calcified cartilage, are fcAver and often thicker than normal, and consequently 
the medullary spaces up against the lamella are Avider and not so numerous 
as in ordinary bone. Such is the condition present in endemic cretins of 
adult age (Stoccada). 

A similar boundary lamella occurs in sporadic cases. The illustrations 
{Figs. 313-316) shoAv the conditions present in the sternum of a sporadic 
cretin, age 24. A thin layer of hone is shoAvn on both sides of the cartil- 
age AA-hich still persists betAveen tAvo adjacent ossific centres of the body.* 


Fig. 313. — Section across a 
syncliondrosis uniting two ossiflc 
centres in a sternum from a spor. 
aclic cretin, age 24, showing the 
anterior and iiostcrior periclion- 
drium or periosteum, a ‘ bony 
boundary lamella ' on either side 
of the cartilage, and patches of 
degeneration in the central por- 
tion of the cartilage, (x 5.) 
{Scr tr-rt and fool note.) 



* H. C. .S. Museum. Xo. 4178.2. I am imlcbfcd to the eourtesy of Dr. It. .AI. .Stewart, 
of LcaA-estk-n, for the followiu" epitome of the case: "The patient, aged 24. was a perfeet 
example of eretinism ; height :5 ft. 2 iii. : weight 4 .st. ;} Ib. : cretinous facies : lips thick ; 
nostrils .swollen and everted, remarkably broad and directed forwards : eyelids swollen, 
with a waxy-Iikc tnmslueent appearanee : tongue large, swollen, protruded. Typical clastic 
swellings above the clavicle. No pubic or axillary iiair. Slight umbilical heniia. Testes 
midcseended. Fontanelles closed. Sternum showed delayed ossilie.ntion. Thymus i>resent. 
weighed 1 oz. Pituitary and adrenals normal. No vestige of thyroid, but panithyroids 
could be idcntilied.'’ 
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Fig. 314. — Enlarged portion of Fig. 313. Note the line of enlarged cartilage cells 
bordering tlio boundary bone lamella, and the large proportion of fat to cellular marrow. 
(X 12 .) 



FxG. 31S.— A more highly magnified portion of fmmedfam ^ximity to the 

proliferating cartilage cells with calcification of the matri.. m imm.d p 
boundary bono lamella. (X 50.) 
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111 Dieterle’s case of a 5-months-old infant, with total absence of the 
thyroid, the lamella was present in the long bones ; whilst in the 14-months 
Bertha Engel {see pp. 391, 392), the conditions present in the basilar S 3 m- 
chondrosis pointed to the gradual consolidation of a verj' pronounced 
boundary lamella {Figs. 317, 318). 
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synchondrosis ; and Dieterle^® ^ similar transverse lamella at an ejiiphysial 

boundary of a kitten on the seventh 



day after the thyroid had been 
removed. 


Fig. 317.- — Sporadic cretinism. 
Section through the spheno-occipitat 
synoliondrosis of Bertha Engei, age 
14 months. {FiVc/ioir, Langhans.) 
Sphenoidal side. In the ossification 
zone the cartilage cells form short, 
irregulni- rows, having various direc- 
tions. Tho mednliary spaces arc 
less numerous than normal ; almost 
in every case on the cartilage side 
they are closed up by hone. {After 
Sloccatia.) 


The formation of a bon)' line 
of demarcation between the carti- 
lage and the cancellous tissue is 


the natural consequence of the 
termination of ossification when, as at a Joint surface, a permanent covering 
of cartilage is a normal condition. 

It forms the subchondral compact 
layer (see Figs. 71, 74, Inflammatory 
and Toxic Diseases of Bone). But 
such a layer is abnormal in con- 
nection with synchondroses and 


Fig. 318. — For comparison with 
Fig. 317. Normal sphono-ocoipital 
from an ll-months-old girl, occipital 
side. Very long eartiiago cell rows ; 
numerous medullary spaces. {After 
Stoccada.) 

epiphysial discs, in which the 
cessation of endochondral ossifica- 
tion is marked by the disappear- 
ance of the cartilage and the 
fusion of the cancellous tissue on 
either side of it.* 



* The presence of a ‘ bonndarj' lamella though a fairly constant ; There 

banes, is in no sense a diagnostic one. It is seen in a inifh when the process of 

is probably a tendency for it to form in other conditions of lU , cirtibac cells. 

os.sifieation becomes greatly enfeebled. When it does form in such , is shallo'v 
as in cretinism, show a certain amount of proliferation, ioint bcOrccn the 

and tlie degree may be slight On the other hand a ’hi cart il4<= 

manubrium and the body of the sternum in a middJe-a„ed n < without any primifivr 

bv a very definite transverse tract of bone of some * f ’ “ " T'Xrc was no cell 

nicdullarv spaces, but the adjacent ‘cartilage w'asabsohiteljquiM^^^^ 
proliferation, the cell spaces were few, and the cells themseh es .it p 
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In two cases there has been described an invasion of fibrous or connecth e 
tissue from the periosteum between the epiphysis and the diaphysis 
seen in achondroplasia. In Bowlby’s case the thyroid was absent. ihe 
cartilage cells were all about the same size, and were not arranged m rows 
at the junction of the epiphysis Avith the shaft ; there Avas no evidence of 
ossification progressing at this point, and betiveen the bone of the shaft 
and the cartilaginous epiphysis Avas a Avell-marked layer of connective tissue. 
The condition Avas constant. The ingroAvth of the connective tissue AA^as 
continuous AA'ith the periosteum.” 

The specimen is in St. BartholomcAv’s Hospital IMuseum (No. 3492b). 
The foetus is a very large one, but the shortness of the limbs, especially notice- 
able in the arms, Avhich only reach to the level of the umbilicus, and the layer 
of connective tissue (obvious to the naked eye) at the junction of the epiphyses 
Avith the diaphyses in the long bones, as Avell as the histology, are strongly 
in favour of achondroplasia, Avhich the absence of synostosis in the ‘tribasilar 
bone’ does not necessarily negatiA'e. The absence of the thyroid, hoAvcAmr, 
Avould seem to justify the diagnosis of sporadic cretinism (see p. 373). 

This ambiguous case is susceptible of a simple explanation ; an achondro- 
plasiac is born dead and found to harm no thyroid. If the child had surAdA'’ed, 
some signs of cretinism might haA’^e made their appearance in the usual course 
and at the usual time, i.e., Avithin the first or second year of life. Perhaps 
the best description of the case Avould be “ an achondroplasic foetus associated 
Avith aplasia of the thyroid ”. 

Dolcga’s description of the cartilage-cell proliferation and row arrange- 
ment in his case tallies Aidth that seen in cretins, but he also gh’^es an account 
of an ingroAvth from the periosteum at the epiphysio-diaphysial junction 
passing transA^ersely to the long axis of the bone, such as occurs in achondro- 
plasia. In the immediate neighbourhood of this ingroAvth there AA^as no roAv 
formation, but at its termination roA\'s of cartilage cells appeared approxima- 
ting to the normal character, “ and not extremely meagi'e as in foetal rickets”. 
Dolega compared this ingroAAdh to the eondition illustrated by Boge,-® AA'hich 
Avas evidently taken from* a case of achondrojfiasia. 

The histology of this case savours of both cretinism and achondroplasia, 
and in this dilficulty it may be noted that Dr. John Thomson^* speaks of 
achondroplasia, infantilism, and other kinds of dAvarfing as having been 
described, not rarely, in families in Avhicli one or more sporadic cretins have 
oeeurred. 


3. THE CHANGE IN THE MARROW. 

ScA-cral obser\-crs have draAvn attention to an alteration in the marroAA- 
of eretinou.s bones AA-hieh they consider significant. The ordinary cellular 
meihilla is rcifiaced more or less completely by fat. Langhans.^s Avho 
examined the bones of Ivochcr's 14-months cretin (Bertha Engel) in AAdiom no 
thyroid Avas found, states that only in the claA-ide had the marroAV a partially 
infantile character. aa-IuIsI in the Innnerus. femur, radius, ulna, tibia, and 
libida fat-inarroAA- aaos present througliout. 

In the ease of the infant of 5 months recorded by Dieterle^® and 
already mentioned (p. 3S!>). the bone-marroAA- Avas remarkable for its rich 
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fat content. Large quantities of fat cells oceurred in the vicinity of the 
ossification boundary and at the periphery of the shafts, whilst many patches 
of cellular marrow were seerr towards the centre of the diapliysis. This was 
the opposite of the condition seen in the normal new-born child, in whidi 
fat collections are only seen in the older medullary spaces of the diaphysis 
(i.e., in the central parts) and none can be demonstrated in the neighbourhood 
of the epiphysis, where the medullary spaces are closely packed with cells. 

An excess of fat also is seen in the photomicrograph from the cretin's 
sternum (sec Fig. 314) in comparison with that found in sections made from 
individuals of different ages to contrast with it (see Fig. 815a). 

Langhans, again, in the examination of 5 adult cretins (ages varying 
from 26 to 60, and no doubt endemic), found the marrow fatty in the epiphyses 
and also to a varying extent in the diaphyses, but true marrow tissue was 
more in evidence than in the infant, Bertha Engel.* 

Stoccada, who described 6 examples of endemic cretinism (ages 27, 30, 

35, 44, 47, 57), limited his examin- 



Fig, 319.— Section through the epiphysial disc 
of the tipper end of the femur from the same pnso “s 
Fid 308. Irregular cell rows on the diaphysial side 
of tiie cartilage. The bony boundary lamella both 
sides shows no medullary spaces. [After Stoccada.) 


ation in the majority to the spheno- 
occipital synchondrosis. At this 
joint the fatty change in the 
neighbouring medulla was only 
slight in comparison with that 
found in the long bones of his 
second case (Bosshard), in w'hom 
the marrow at both ends of the 
femur was chiefly composed of 
fat cells and only in a few places 
were true marrow-cells to be seen 
(Fig. 319), whilst at the upper end 
of the humerus close to fbc disc 
the marrow was composed o a 
cells and numerous marrow-cells. 
He also examined the same syn- 
chondrosis in Bertha Engel with 
a similar result, winch contrastec 
with the observations of Langhans 
on her other bones (sec Fig. -iii)- 
The relatively smaller propor- 
tion of fct in the otisbl;™;';" 


of the bosilar synchoadi-osis when compared short »at 

bones does not call for any special f "X., cranial bones, 

irregular bones, especially - Cange ” (i.c 


: which 


irregular bones, especially in change 

the red marrow unde rgoes a much less degree o fthis^at^^^_J__ 

* Note on ‘ BEmiiA Engeu ’.-This case has 
have made it difficult to trace. It i.s i vear. Langhans fr'“ A/aLtration 

026), and is obw'ously a girl, whose months-old boy, but refers to . A individual. 
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S!-=2£SE;£=“i2S-5 

.pp_ in cachexia aUanni- 

nriv^al sLilar to those ot endemic cvetinism has altcady been mentioned 
Ld in the case he relates (age 4T) the fatty condition of the manow in the 
“teas Sought into prLinence by a band of red marrow winch marked 

the site of the vanished epiphysial disc. 

Stoccada’s experiments on rabbits lend support to these obseinmtions ; 
more fat cells ^vere seen in the sections through the basdar synchondrosis of 
thyroidectomized animals * than in the normal marrow of a similar section 

from a control animal. j t 

These facts show that there is a marked tendency to the depadation , 

as it is termed, of the Inemopoietic marrow in both forms of cretinism, and 
also in cachexia strumipriva. One of the consequences of this change which 
results in a great diminution of the amount of functioning blood-forming 
tissue in the bones, is seen in the amemia so usually associated with cretinism. 
Another is the effect on the process of ossification. In this process a healthy 
vigorous marrow is a very necessary factor. Its aggressive sprouts invade 
the zone of preliminary calcification, absorb the cartilage, and lay the founda- 
tion of the new medullary spaces. This invasion by the marrow is continu- 
ally going on. But when an actively functioning medulla becomes largely 
converted to inert fatty tissue its activity must be seriously interfered with, 
and the length-grondh of the long bones consequently more or less inter- 
rupted. It is to the inefficiency of the marrow in the invasion and absorption 
of the cartilage that Langhans, Dieterle, Wegelin, and Stoccada attribute the 
primary" role in the disturbance of bone growth in cretinism — and especially in 
athyreosis. The last observer, moreover, looks upon the smaller number of 
primitive medullary spaces, present even when the medulla shows no great fatty 
change, and the fact that they are nearly always separated by bone from the 
cartilage, as a further sign of incapacity on the part of the marrow.* 

It has been suggested that the diminished proliferation of the cartilage 
cells indicates the cartilage as being the seat of primary disturbance, and 
that the change in the marrow is secondarj’’ to it ; but Langhans pointed 
out that in achondroplasia, in which proliferation of cartilage cells practically 
ceases, the marrow has both a normal appearance and activity. 

The Presence of Lymphocytes in the Bone-marrow. — In many instances 
when the marrow has been carefully examined the presence of rounded masses 
of lymphocytes has been noted. Stoccada states that “ the bone-marrow of 
cretins is distinguished by the presence of groups of lymphocytes or lymph 


* It should be noted that thoxigh these authorities regard the altered marrow as playing 
a primaiy role in the disturbance of ossification this does not mean that the cartilage changes 
as a whole depend upon it. The cretinic inlluence is, no doubt, injurious to the cartilage and 
the ])criosleum as well as to the marrow. The amount of true marrow tissue is often con- 
sidonible, even when ossification is very markedly delayed, as in the case of the sternum 
from which certain illustrations (Figs. 313-310) have been made. It is the impaired vitality 
of tile marrow, of which the fatty degeneration is probably an advanced sign, that they 
recognize as of prime importance. 
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follicles, and by the increase of eosinophil cells. Probably hypothyroidism 
IS responsible for both. ’ In this connection we may note that Falta quotes 
McCarrison as finding, in over a hundred blood examinations in endemic 
goitre a regular increase in lymphocytes, and in most cases hyper-eosinophilia. 
Lymphocytes are not normally present in bone-marrow. How then do they 
come to be there ? I am indebted to Dr. A. Piney for the following sugges- 
tion. If the collections are found amongst the fat, they will probably be 
connected with the round-cell infiltration, which is usually found in atrophy ; 
but if they are placed in the cellular marrow, they are probably due to the 
perversion of the ancestral cell and may be accounted for by the absence of 
the stimulus that keeps up the activity of the marrow cells. 


PATHOGENESIS. 


The steps in the evolution of our knowledge of the jJ^ithogenesis of 
cretinism are briefly given by Hector Mackenzie in Allbutt and Rolleston’s 
System of Medicine (iv, pt. 1, p. 337); and many interesting details are to 
be found in the historical and general summaries of the Report of the Clinical 
Society's Committee on Myxosdema (pp. 9 and 177). 

In 1873 Gull described “ a cretinoid state supervening in adult life 
in women”. In 1877 Ord gave to this state the name ‘myxoedema’, and 
noted that the alveoli of the thyroid gland “ were compressed and mostly 
annihilated ” by a growth of mucinous interstitial substance. Reverdin in 
1882, and Th. Kocher in 1883, described indejjendently a peculiar condition 
which supervened after total extirpation of the thyroid, to which the latter 
gave the name ‘cachexia strumipriva “Sir Felix Semon, struck by the 
resemblance of the condition described by Kocher to myxeedema, set on foot 
the investigation of the Clinical Society of London, which brought together 
a vast amount of evidence tending to prove the identity of the condition with 
myxoedema.” Then Victor Horsley shoAved that a dyscrasia similar to 
cachexia strumipriva could be produced in some animals by thyroidectom} , 
and SchifI found that the ill-effects of that operation could be mitigated bj 


the previous transplantation of a thyroid gland. _ 

Moreover, the resemblance of the mental and bodily changes of cretinism 
to those that developed in cases of cachexia strumipriAm was obAUous ; anc 
there Avas also a striking similarity betAA'een those changes and the symptoms 
of myxoedema. Lastly, myxoedema Avas found to be associated nearly ‘'i "‘'*3^ 
with an atrophied condition of the thyroid, similar in character to that foiinc 
in sporadic cretins Avhen the gland aa^s present; but in many spoiacic cas 
the thyroid Avas absent altogether. These facts pointed to the cone usi 
that the essential cause of cretinism Avas to be traced to the loss o 
thyroid function; and this aa'us held to be proA'^ed AAdien it A\as 
the administration of thyroid substance caused the disappearance 
symptoms not only of myxoedema but of cachexia stiunnpi 


sporadic cretinism. -j ore to all 

The pathological changes in the strucinre of the thyroid g ‘ radio 
intents a^d purposes similar in myxeedema and J"^fXpbie 

cretinism. The atrophy of the gland is brought about by a pioc 
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cirrhosis, and even when there is a goitre, which is frequently the case in the 
endemic disease, the secreting structure is affected in this way. The micro- 
scopic features presented by the thyroid of a sporadic cretin ( years old 
recorded by Packard and Hands^s ^^^y be regarded as typical. Briefly put 
thev amounted to this ; The alveoli were separated by bands of white fibious 
tissue ; the epithelial cells were abundant and varied in size ; the acini weie 
small, and manv contained no colloid substance, and those that did shoivcd 
it in very small amount. In addition, in this case, the larger blood-vessels 
of the thyroid, especially the veins around the gland, showed decided 
calcareous changes. 

In the Clinical Society's ]\Iyxosdema Report there is an account of the pro- 
cess as it is met with in adult mj’^xoedema. It is stated (p. 44) that “ the morbid 
condition seems to begin as a small-celled infiltration of the walls of the vesicles, 
and this is accompanied or soon followed by epithelial prolifei’ation in the 
vesicles themselves. In a more advanced stage the gland becomes converted 
into a delicate fibrous tissue in which clumps of small round cells, clearly the 
remains of vesicles, are scattered. In the last stage the gland structure is 
replaced by fibrous tissue, in which small islets of round cells are sparsely placed.” 

In endemic cretins there is always some functioning thyroid tissue to be 
found, notwithstanding the presence of sclerotic and atrophic changes (Falta). 
The latter are diffused throughout the whole gland and begin in infancy, a 
fact which is important from its bearing on the delayed growth of the bones 
(Wegelin). But the degeneration of the thyroid which is met with in cretinism 
cannot be looked upon as diagnostic, for similar histological changes have 
been fovmd in cases that were not cretinous (Wordt, 5 cases). 

THE CAUSE OF THE CRETINOUS SYMPTOMS. 

It is commonly believed that the defective supply of thymid gland 
secretion is responsible for the symptoms of endemic and sporadic cretinism, 
and also of cachexia strumipriva ; and, further, that the deficiency may 
depend on degeneration, congenital absence, or surgical removal of the gland 
(Kocher and von Wagner). So far as sporadic cretinism and cachexia strumi- 
priva are concerned there is no difference of opinion, but with regard to 
endemic cretinism there is. Certain observers think that the symptoms of 
endemic cretinism, such as the mental state, the disturbances of growth, and 
the degeneration of the thyroid, are separate consequences of a poison — a 
cretinoid noxa or materies morbi — acting directly upon the brain, the bones, 
and the thyroid gland (Bircher, Ewald, Scholz). 

The fact that in athyreosis these symptoms depend upon a failure of 
thyroid secretion, and that in endemic cretinism thyroid secretion is also 
deficient, makes the proof of this theory very difficult. Yet it will be seen 
that there is some justification for it. Falta,^^ who inclines to it thougli not 
witliout reservation, gives the following list of factors which are opposed to 
the hypothesis of a thyroid disturbance alone : “ (1) Thyroid therapy is not 
so consistently useful in endemic as in sporadic cretinism. (2) ^lyxoedematous 
symptoms are wanting in manv cases, or are onlv verv slightlv expressed 
(3) There arc more variations in the clinical manifestations of endemic 
cretinism " (than of sporadic). “ It is frequently associated with mutism. 
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There axe also cases of mutism which show only few signs of eretinic degenera- 
tion. The mam features of the cretinous state mav be unequally developed • 
thus cases with bronchoeele and high-grade disturbance of growtli mav be 
well developed mentally ; on the other hand, cases that are highlv idiotic 
may be only slightly behind in growth. (4) There exists a quantitative and 
qualitative difference in the disturbance of growth. This is only delaved in 
endemic cretinism ; even in the highest grades there occurs late closure 
of most of the epiiihysial junctures ; the disturbance in growth is dispro- 
portionate.”* (5) The hypophysis is often goitrously degenerated. ’’f 


FACTS POINTING TO A TOXIC ORIGIN OF THE DISEASE. 

Valuable information on the subject of a possible toxic (noxa) origin of 
the changes which are thought to lead to defective thyroid secretion has 
been furnished by the researches of Colonel R. McCarrison. That officer 
made many investigations as to the etiology of endemic goitre and cretinism 
in India, and came to the conclusions ; (1) that the main cause of endemic 
goitre is to be traced to the excreta of human and animal subjects ; (2) that 
the infecting agent is capable of life, and possibly of some degree of growth, 
outside the body in contaminated soil or grossly polluted water; and (3) 
that water, food, soil, etc., by which the infecting agent reaches the body, are 
of importance only as imhicles of transmission. He found no evidence tliat 
the blood or tlie thju'oid glands of goitrous individuals contain bacterial or 
protozoal organisms, but, rather, reason to think tliat intestinal anaerobes 
possess a goitrigenous influence on the thyroid, and that the toxic agent of 
endemic goitre is produced in the intestinal tract of man and animals.®® One 
of the most interesting of McCarrison’s observations was the folloiving : — 


Goitre is very common in the village of Kashrote (near Gilgit), and the water- 
supply is eontaminated as it flows in open channels through several other villages 
higher up the valley. Water, which had previously been made muddy by agitation 
whilst flowing through its channel, was brought daily from Kashrote, and filtered 
in large quantities through a Berkefeld house filter. Tlie deposit on the candle was 
washed off in distilled water, and a quantity of the dark grey mixture, equal to about 
4 oz., Avas given in milk every morning before the first meal of the da}' to six healthy 
young men (18 to 20 years) Avho ivere carefull}' protected from infection from other 
sources. Two of these, Avho were regarded as susceptible because they had previous } 
suffered from small enlargements of the thyroid which had recovered when tJiey le 
Gilgit, developed a swelling of the thyroid, Avhich made its appearance m about a 
fortnight. McCarrison submitted himself to the same experiment, and develop 
a sAVolIen thyroid on the fifteenth day. Similar experiments were repeated, ana on 


* He refers here to Breus and Kolisko, who state that in six cretin skeletons vhich flw.' 
examined, - never did all the epiphysial junctures lemain open "”^1 an am, „,,ythat 
therefore there did not exist in all bones the same degree of disturbance of ^to 
there resulted from this a disproportioned skeleton 

t Schonemann's inA-estigations show that, Avhere goitre is endemic, 
are found very commonly in the glandular p.nrt of the proliferation of 

of the thA'i-oid tliere Avas always found enlargement of the hypophysis ""d P vascular 
the connective stroma, also chromophilic strumas o'" ®*T!ui;n<T of the oobmi'ns of cells, 
development of the stroma and hyaline degeneration and -ilterations of the 

and finallv those with marked colloid formatmn. Cyon f deleteriously 

hypophysis very frequently in Bernese dogs. The goitre poison therefore 
on the hypophysis ” (Falta, loc. cit., 1G4). 
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each occasion some of the subjects developed a thyroid enlargement. On the other 
hand, no effect was produced in any of the control cases Avho were given the same 
suspended filtrate after it had been boiled.” 


In the next section of his booksi (p. 94 ) he discusses E. Bircher’s 
experiments on rats, which substantiate his own findings in man ; and 
both obsei’vers agree that “ the presence in suspension in goitre-pi’oducing 
waters of a living agent, which is the direct or indirect cause of the disease, 
has been demonstrated.” 


Another experiment had a closer relation to cretinism. Two presumably healthy 
rats were fed on the filtrate of an emulsion of faices from a goitrous person. At the 
termination of the experiment both animals had contracted goitres, the mother’s 
being considerably larger than the father’s. Of 31 animals born from these rats in 
six litters during the experiment, the first litter of 6 were born too soon for changes 
to have been expected, and were normal ; the last litter of 5 were all consumed 
by the mother in the first twenty-four hours. Of the remaining 20, 16 were 
examined : 3 were cretins ; 7 had congenital goitre, 2 of which showed partial 
fibrosis of the thyroid -, 7 were normal : whilst changes in the parathyroids of 
greater or lesser degree were present in 5.®- 


SUMMARY. 

The present position of the pathogenesis may be briefly stated as follows. 

The essential cause of the symptoms of cretinism, myxoedema, and 
cachexia strumipriva is an absence or failure of the thyroid gland secretion. 
In sporadic cretins, when the thyroid is absent, the failure is due to congenital 
defect ; in cachexia strumipriva to the surgical removal of the wdiole gland. 

In other cases — viz., those sporadic cases in which a thyroid is present, 
endemic cretins with or without goitre, and myxoedema — a gradual suppres- 
sion of the secretion results as a consequence of atrophic degeneration of 
the gland tissues. The cause of this degeneration is not definitely settled, 
but the researches of McCarrison and Bircher point strongly to a toxic agent 
of bacterial or protozal origin arising in connection with human or animal 
fseces. 

In the endemic disease the living agent is probably conveyed to the 
individual by contaminated food or water. In sporadic cases with thyroids, 
and in myxoedema, the presumption is that the toxic substairces may arise 
from the patient’s natural intestinal micro-organisms. The thyroid in the 
sporadic cases is often the subject of some mal-development, 'which would 
seem to suggest its feebler vitality, and consequently greater susceptibility 
to toxic irritation. Finally, the change in the gland is of an inflammatory 
nature— a point in favour of the toxic theory, and opposed to the idea of a 
derangement of hormone influence. 


TREATMENT. 

The essential treatment of cretinism consists in the administration of 
thyroid extract, but its use must be contimied during the whole lifetime of 
the individual, for relapse follorvs its cessation. The results of thvroid 
tlicvapy m the two varieties of cretinism are not equallv satisfactorv In 
spowfhc arhni,,,, the effect is marvellous. The swollen, ‘ocdematous-looking 
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condition of the skin and face gradually subsides, “the large protruded 
tongue recedes behind the teeth”, and the supraclavicular swellings disappear 
Ihe deformity of the head and the flattened bridge of the nose grow less 
marked, and “ the over-due teeth begin to appear”. The lumbar lordosis 
and the pendulous abdomen assume a more natural contour ; the umbilical 
hernia often vanishes ; the testes descend into the scrotum, and the child 
begins to walk and run about. 


“ The remarkable change in the bodily condition extends to the intel- 
ligence . The hitherto listless and apathetic infant begins to notice, learns 
to talk and to play, and acquires a bright and happy countenance. If the 
condition is recognized early and treatment begun at once, the general improve- 
ment is so steady that the sufferer may become practically a normal 
individual capable of being educated, and of marrying and begetting a family. 

In addition to this there occurs a rapid increase of stature and physical 
development. Tlie quickness and the amount of growth, especially in young 
children, is perliaps the most striking result of the treatment. Hector 
Mackenzie says that it is not unusual for a cretin to grow several inches in 
six months ; that the rate of growth “ is greatest in the early months of 
treatment, and that children grow more than adolescents, and adolescents 
than adults. A young cretin may grow 5 or 6 inches in the first year, 4 or 5 
in the second, and then continue to increase in height at the normal rate.” 
The epiphysial lines in due course become ossified. 

The influence of thyroid treatment upon stature depends upon the growth 
in length of the bones — especially of the long bones. It may be illustrated 
by a few examples. In one case,^® age 12 years, there was an increase of 3 
inches in height and the anterior fontanelle closed after 8 months’ treatment. 
In another^® a boy of 6 years greiv 9 cm. in 10 months, and a previously 
wide open anterior fontanelle entirely closed. In a third®^ a female child 
of 2 years grew from 24 to 32 inches in less than 4 months. 

Even in sporadic cases of mature age growth may be started by thyroid 
treatment, but in some, where the athyreosis is incomplete, the epiphysial 
lines may have disappeared, and in that case no effect on the stature w'l 
be produced. Such a case occurred to Magnus-Levy (Falta) ; the patient ivas 
45 years old and 132 cm. high ; all the junctures were ossified and no increase 


of growth took place. • 1 1 r, 

The closure of the fontanelle under treatment might at first sigh e 
thought to be due to the stimulation of membranous ossification. To sonic 
extent no doubt it is; for though, in cretinism, the cessation of lengti-gro'i J 
completely overshadows any deficiency in the formation of the diapijsi. 
cortex, yet periosteal ossification is almost certainly affected as we as 
chondral, and the inefficiency of the marrow as shown by its tatty cn. j 
must necessarily influence both. But another factor probab y 
play. The rapid growth of the cartilaginous base, by mcreasing th . 
modation for the brain, will permit the bones of the vau o 


In endemic cretinism thyroid therapy shows to Hie best 
promotion of growth, but it is more uniformly efficacious ^ 

vL-iety; for in the latter, in the absence of treatment, ossification is 
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standstill, and the epiphysial discs often persist throughout life, ■whilst in the 
endemic disease ossification is only delayed, and after 30 years of age the 
epij)hysial junctures and the synchondroses are only exceptionally found open 
(Bircher). Still ossification is apcelerated, stature is increased, and the 
fontanelles tend to close. 

The earlier the treatment is begun, the more satisfactory are the results, 
and the best are obtained in those cases in -which the symptoms of cretinism 
come on in the first years of life. Falta mentions a ease of Wagner’s — a boy 
of 15, who after four years’ treatment had grown from 105 cm. to 148 cm., 
or 29 cm. more than the average growth at that period of life. 

The effect on the mental condition, however, is slight, and very different 
from that in sporadic cases. There is a decrease in the apathy, but in many 
of the severe cases intelligence and speech are not influenced. It is in the 
slighter cases that benefit may be hoped for, and in some indeed a cure may 
follow, and occasionally no relapse takes place, even when the treatment is 
discontinued. In later life, too, such cases may improve. 

In the severe forms of endemic cretinism, however, thyroid treatment is 
not satisfactory, and it is stated that cases which develop the affection so 
early that congenital cretinism maj'- be assumed ‘ are mostly refractoiy ’. 

It has been pointed out by several authors that the rapid increase of 
growth which takes place during thyroid treatment tends to produce a 
softened condition of the bones. The bones of the lower limbs, which have 
to bear the weight of the bod}^ are consequently apt to bend if cretins under- 
going treatment are allowed to run about and to be continually on their legs. 
At such times careful watch should be kept upon the rate of growth, and when 
this is abnormally rapid the patients should be kept in bed, and any tendency 
to bend corrected by suitable splinting. 

I desire to acknowledge gratefully the kind help received from many 
friends in the preparation of this article. Some of them are mentioned in 
the appropriate place in the text, but amongst those Avho could not be referred 
to there. Sir Arthur Keith, Sir James Berry, Mr. C. F. Beadles, Dr. La^A-rence, 
Dr. G. H. Rodman, Col. ]\I. H. Knaggs, and IMiss Glascock, have placed me 
under special obligation. ^lore particularly am I in debted to Dr. Fabio 
Stoccada. of Castiglione-Stiviere, for alloAA'ing me to reproduce some of the 
illustrations in his article in Zeigler^s Beitriige, 1915, Ixi. Without them, 
OAving to the difficulty of obtaining the necessary pathological material in 
this country, it AAmvdd haA^e been impossible for me to liaAm gh’^en an adequate 
representation of the histology of cretinism. 
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THE EFFECT OF FLAVINE ANTISEPTICS ON 
TISSUE GROWTH IN VIVO * 

By J. ^V. S. BLACKLOCK, 

PATHOLOGIST AT THE ROYAL HOSPITAL FOR SICK CHILDREN, GLASGOW. 

In a paper published in 1922 by Bennett, Blacklock, and Browning^ it was 
shown that compounds of diamino-acridine (flavine group of antiseptics) 
had no adverse effects on the process of healing as observed clinically, and in 
material taken for histological examination from various septic lesions (burns 
of third degree, carbuncle, cellulitis, and osteomj^elitis). 

However, widely divergent conclusions regarding the effects of the flavine 
compounds on the process of healing have been reached by various observers. 
Bashford, Hartley, and IMorrison^ found that the process (viz., healing under 
flavine) differs in no essential feature from the production of an eschar by a 
destructive agent not liquefying the tissues, and that the reaction of repair 
is removed into the depths and tends to involve the muscles, ultimately 
leading to a great over-production of scar tissue. 

Drummond and McNee^ have stated that flavine cannot be classed as a 
success in the treatment of the later stages of war wounds, since the wounds 
tend to assume a stagnant condition when the process of re25air is in abeyance. 
Nevertheless, they found it possible to pei-form primary suture successfully 
in wounds even though organisms were present, and also secondary suture 
in wounds which were far from being bacteriologically sterile. 

On the other hand, our findings referred to above were based on over- 
six hundred severe burns and pyogenic conditions met with in hospital wards, 
aird treated continuously (in some cases of extensive burns for nearly five 
months) with 1-1000 solutions of proflavine or acriflavine. Carslaw and 
Templeton^ had irreviously rejrorted very similar results to ours. Lawsoir®- 
also found proflavine of great service in ophthalmological work, and states 
that solutions of this dye are invaluable as a dressing for grafts of all 
descriptions— e.g.. Thiersch's grafts, which, after being dressed Avith flaAune, 
are not interfered AA'ith for at least a AA'eek. In a more recent paper® this 
author states that, since using solutions of flardne regularly for the last ten 
years, he has not had a single case of septic sutures after strabismus opera- 
tions, and further he has found flaAune “ an efficient antiseptic AA'hich can, 
Avithout any irritation AA’hateA'er, be applied to the AA'ound area, is most help- 
lul, and giA'es the surgeon a great feeling of securitj^” 

On account of the diA’ergence of opinions it seemed of importance to 


* I'rom the Patliologioal Departments of the Uni\er.sity and of the Royal Hospital 
for Sick Children. Olas^oAv. This Avork Avas done in continuation of the inA-es'tigation pre- 
viously reported bA- Bennett, Blacklock, and BroAvning, with the support of the Medical 
Research Council. ' 
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study furtlier the occui-rence of mitosis in the histological material already 

reported on, as this feature affords in- 
valuable evidence regarding the action 
of the drug on the growing tissues. 
Special attention has been paid to tJje 
occurrence of mitotic figures in the various 
types of cells and the actual depth at 
which these were met with under the 
wound surface to which the application 
of flavine w^as being made. 

As regards the mode of application, 
clinical results, and general histological 
findings, these have already been fully 
described. For the present purpose sec- 
tions were made from the tissues which 
had been fixed in Zeirker’s fluid immedi- 
ately after excision and stained by various 
methods to show mitotic figures, which 
were looked for in a zone 0'2 mm. in 
depth immediately below the actual grow- 
ing surface of the wound. 

In tlie twelve cases studied mitotic 
figures were not difficult to find in this 
zone, being noted at an average distance 
of O'll mm. below the surface in various types of cells — endothelial, epithelial, 
large mononuclears, and fibroblasts. 

Mitosis was observed in one instance 
in an endothelial cell in the rvall of a 
small capillary 0'1056 mm. below tlie 
surface (Fig. 320), this finding being 
directly opposed to the view expressed by 
Bashford, Hartley, and Morrison^ that the 
flavine antiseptics kill successive layers 
of the reacting tissue elements, includ- 
ing the essential vascular mechanism ; 
while on the other hand it explains what 
has been noted clinically, namely, the 
slight oozing of blood which often occurs 
from the surface of a wound rvhen the 
dressing is removed, owing to damage 
caused by the gauze adhering slightly to 
the surface closely under which (often 
only 0-1 mm.) are the actively growdng 
capillary loops. 

It has been clinically observed by 
Lawson® and ourselves that solutions of tirowtii of 

the flavine compounds liave no t^e'eterious influence on 
epidermal or whole-skin grafts, and these findings are fu 


Fig. 320. — A mitotic figure is present 
in mi ondotjieiinl cell in the wnl! of a capil- 
lary vessel 0-1050 mm. bcloiv the ivouncl 
surface, wliieh is nt tho top of the figure. 
(Note ! tho dark stained material above tho 
actual growing surface of tlio wound is duo 
to freshly exuded blood-cells and fibrin 
which osonpod during excision of tho speci- 
men j this also applies to Figs. 321 and 322.) 
Iron hiomatoxylin. ( x 350.) 





Fig. 321.— The field at a point wherc 
tho young epithelium is ‘"I" 

wound surface and shows imtosis in P 
theliai coil O-Om mm. below the gro ' . . 

surface. Iron bwmatoxylm. (/ •‘ou.) 
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Fio. 322. — ^Mitosis in a large mono- 
nuclear cell, probably a fibroblast, 0'017G 
inin. below the growing surface. Iron 
hajroatoxylin. ( x 300.) 


the present investigation the observation of mitosis in young epithelial 
cells close to the healing margin immediately (0-0176 mm.) under the surface 
(Fig. 321). In the young supporting tissues (fibroblasts, etc.) all stages of 
mitosis were noted at distances varying from 0-0176 mm. (Fig. 322) and 
upwards below the surface, a finding 
which is in accord with the observations 
of Mueller,’ who, while studying the 
growth of tissue cells under the highl}’ 
artificial conditions of tissue culture in 
vitro, found that the flavine antiseptics 
were the onty substances which did not 
inhibit cell division in a concentration 
which was effective against the organisms 
tested (streptococci). 

It is noteworthy that in the present 
investigation the dividing nuclei in cells 
other than endothelial were not in immedi- 
ate relation to capillarj" blood-channels, 
and the type of lesion had no influence 
on the occurrence of mitotic figures, as 
these were found, for example, the same 
distance (0-02 mm.) belo^Y the surface in 
a carbuncle and in a third-degree burn. 

Similarly, the length of treatment with flavine solutions, and also the age of 
the patient, did not affect the distribution of nuclear divisions. 

Further, as already observed in our former paper, from the clinical stand- 
point no interference is found in the growth of bone in cases of osteomyelitis, 

and this is supported by additional histo- 
logical observations. For example, in 
acute suppurative osteomj’^elitis of the 
femur in a child, age 10, abundant staphy- 
lococci were found in direct films in the 
material removed at operation ; a gutter 
was cut in the bone which was packed 
witJi gauze soaked in 1-1000 neutral acri- 
flavine. The dressing was removed at the 
end of three days, the gutter and sur- 
rounding tissue being thoroughly swabbed 
with the flavine solution, then re-packed 
with a similar dressing, which was removed 
three days later, i.e., six days from com- 
mencement of treatment. In a small 
piece of bone i-emoved for pathological 
examination at this time, active growth 
of bone was noted OTl mm. under the 
surface (Fig. 323). and cultures remained sterile when two small pieces (pea- 
sized) of bone were inoculated each into 20 c.c. of ti-jv-irtic broth and incubated 
for seventv-two hours. 



Fit;. 323. — Active prowth of younp 
bony lamellie O-ll mm, under the surface. 
Iron hvvmaXoxyVm. { •. W.) 
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SUMMARY. 

Antiseptics of tlie diamino-acridine series (flavines) do not inhibit the 
growth of tissue in vivo as is shown by the occurrence of mitosis in various 
types of cells 0-018 to 0-2 mm. below the actual growing surface of the 
wound. 
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AN UNDESCRIBED DISEASE OF BONE. 

(Being the suhslancc of a Hunterian Lecture delivered at the Royal College of Surgeons 

of England on Feb. 10, 1028.) 

By J. H. SHELDON, 

HON, PHYSICIAN TO THE WOEVERHAMPTON AND STAFFORDSHIRE HOSPITAL. 

This paper describes a case ivhich presented a collection of jiathological 
features that are believed to represent a new clinical entity. The specimens 
are in the ^luseum of the Royal College of Surgeons, London. 

HISTORY. 

The patient, a male, was healthy till the age of 11, when he discovered 
by chance a hard lump on the front of the right knee. This was excised at 
the Wolverhampton and Staffordshire Hospital, and was found to be an 
osteoma attached to the head of the tibia. In the operation notes it is stated 
that the patellar tendon was studded ivith ivhat appeared to be multiple 
fibromata. Four years later the lump recurred, but the patient was able 
to continue at work for a further two years, after which the opera- 
tion had to be repeated, as the growth was interfering with movement. 



During these two years the left knee had also become affected. Tlie state 
of the knees at the age of 17 — before the second operation — is shown in 
Figs. ;521 and 325. In the right knee {Fig. .321) a large mass of bone of com- 
posite nature has developed iu the patellar ligament and the capsule of the 
knee-joint, but is not attached to the tibia. Above the patella there is an 
area of ossification in the rectus muscle. The outline of the tibia is abnormal, 
the bone between the condylar .surface and tlie tuberosity having a step-like 
von. XVI. — xo. 63. 27 
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been some absorption of bone in this re<rion 
ng. 825, winch illustrates the left knee, is important as it is the eariiest 
record we possess of the manner in Avhich the condition began. There is a 
me of ossification m the patellar ligament, continuous with the patella but 
paiate from the tibia, the shape of Avhich is normal. Almost immediately 

after the second operation on the right knee the 
disease became more active, the growths at the left 
knee enlarging and those at the right knee recur- 
ling. At about the age of 18 an infective element 
appeared in the right arm. At the wrist a soft 
painless swelling formed, ivliich burst, ivith the 
discharge of thick 3 ''ellow pus. The bone became 
affected and a sinus formed, penetrating the lower 
end of the ulna and persisting till death. From this 
thei’e was daily a small amount of cheesy discharge, 
which was insufficient for animal inoculation, but 
was repeatedly sterile on culture. Films of the dis- 
charge showed pus cells ivithout organisms, and 
tubercle bacilli ivere never found. Similar painless 
SAvellings appeared on the right elbow, the right 
arm, and in the right axilla, but after bursting they 
healed up completely. 

In Hlay, 1925, the right shoulder began to en- 
large, and beyond a steady increase in its size there 
were no significant changes until September, 1925, 
Avhen the patient first came under my observation. 
In November, 1925, he Avas shoAvn at the Clinical 
Section of the Royal Society of Medicine, and a 
description of the clinical features at that time will 
be found in the Society's Proceedings.^ 

The general appearance of the patient is shoAvn 
in Fig. 326. He Avas a tall man, the measured 
height being 6 ft. 0-1- in., though the height obtained 
from the lengths of the femur and tibia by Professor 
Karl Pearson’s formula is 6 ft. 3 in., the difference 
being due to the ankjdosis of the knees in partial flexion. 

Figs. 327-329 illustrate the state of the knee-joints at tlie age of 
tAventy. Fig. 327 shoAVS the upper part of the right knee, with numerous 
deposits of bone in the quadriceps muscle and in the capsule of the join . 
There is a Avell-marked transverse striation of the lower end of the emur. 
Fig. 328 shoAvs a mass of bone dcA'-eloped in the patellar tendon, laung 
acquired a bony union Avith the tibia. Fig. 329 represents the conditmn ot 
the left knee-joint, and rcAmals the progress, unhindered bj- 
Avas made in the three jmars since the skiagram shoAvn in Fig- -o ‘ 

There is a single plate of bone above the patella, while below it is an 
mass of composite bone reaching to the tibia. It is um e 
close to the tuberosity, but elseAvhere there is a clear 
Destruction of the bone has led to the anterior pai o 



Fig. 32G.~General appear- 
ance of tlie patient in Octo- 
ber, 1925. 
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semicircular outline. Fig. 330, taken after removal of the soft tissues, is 
added to indicate the progress made in the four months before death, and it 
is clear that the mass has acquired a more extensive bony union with the 
tibia. 



Fig. 327. — Right knee in 1925. Striation of the Fig. 328. — Right knee in 1925. 

lower end of the femur is marked with an arrow. 


Figs. 326 and 331 illustrate the progress of the growth at the right 
shoulder. Fig. 326 was taken in October, 1925, and at this time the shoulder 
was occupied bj^ a rounded swelling with a circumference of 20 in., painful, 
tense, and in places fluctuant. It was considered to be a sarcoma. Fig. 331 



Fig. 329. Loft^ knee in 1925. The arrows Fig. 3.30.. — -Left tibia. The arrow 

show how the condition has progressed. marks -bone developed in tlie pcroneiis 

longiis nui'^clo. 


was taken after death, and shows the enormous size that the tumour ulti- 
mately attained. It penetrated under the skin of the chest and back, with 
the formation of deep pockets in which sepsis inevitably occurred. At the 
last the mass became so heavy and bulky that movement of the patient 
was dangerous. Coley s fluid was tried without the slightest effect. 
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The urine was normal, and albumosuria was never found. The Wasser- 
mann reaction was negative. The temperature was consistently irregular, 

fluctuating between 99° 
and 101°, due in all 
probability to the sinus 
at the wrist. Blood cul- 
ture was negative. 

Blood-count on Oct, 18, 
1925 ; red cells, 5,200,000 
per c.mm. ; Hb, 70 per 
cent ; colour index, 0-67 ; 
white cells, 8,850 per 
c.mm., with a differential 
count of polymorphs ST 
per cent, lymphocytes 56 
per cent, monocytes 3 per 
cent, eosinophils 1 per 
cent, basophils 1 per cent. 
Blood-count on Nov. 2, 
1925 : red cells, 5,020,000 ; 
Hb, 58 per cent ; colour 
index, 0-58 ; white cells, 
12,350, with a differential 
count of }3olymorphs 69 per cent, lymphocytes 25 per cent, monocytes 2 per 
cent, eosinophils 1 per cent, basophils 1 per cent. 

Death occurred from exhaustion on Feb. 14, 1926. 



331.- 


-A post-mortem photograph showing tlie condition 
of the shoulder in February, 192(5, 


frrr 


BONY* CHANGES IN THE PATIENT’S FATHER. 

With the exception of the patient’s father, the family history revealed 
nothing unusual. The father is the subject of a curious set of bony changes. 
Bony prominences are found at the wrist and elbow on both sides, whicli 
have been present for as long as he can 
remember. They have shown no tendency 
to enlargement, except for those at the left 
elbow in consequence of an accident a few 
years ago. Ptg. 332 shows a skiagram of 
the right elbow. Bony outgrowths can be 
seen at the lower end of the humerus and f 

at the upper ends of tlie radius and ulna. , ^ 

Their nature is doubtful, but their position ' : 

at the epiphysial ends precludes their being 
due to diaphysial aclasis. Further, there are 
no other signs of this disease, and the growth 
of the long bones is not stunted. They 
probably represent ossifications in the liga- 
ments and capsule of the joint of a similar u-inns 

type to those found so extensively in the son. The presence o sii 
in the fatlier suggests that the disease may have an hereditar} a 



Fio. 332.- 


-Rigfit eiboH- of patient’s 
father. 
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POST-MORTEM FINDINGS. 

Right Shoulder.— The region of the right shoulder was occupied by the 
enormous tumour already referred to. Posteriorly it extended to the verte- 
bral column, almost completely enclosing the scapula, and in front it lay along 
the outer half of the clavicle and the corresponding part of the upper four 
ribs. On the arm it reached as far as the elbow. It arose from the upper 
end of the humerus, and weighed 23 lb. 5 oz. The peripheral half was com- 
posed of firm white tissue containing numerous cysts, some of which were 
filled with old altered blood, others with a greenish glairy fluid. In the middle 
of the growth cartilage was found, which was replaced by bony spicules as 
the humerus was approached. 

Histologically the growth proved to be a spindle-celled osteosarcoma. 
The peripheral part consisted entirely of spindle cells, which were fairly 
regular in size and shape. No giant cells were found, and this part of the 
tumour showed no bone formation. Sections from the bony part near the 
humerus showed that the spindle cells of the peripheral portion had been 
to a very large extent replaced by cartilage, and it ivas in this cartilage 
that ossification was taking place, the process resulting in the formation of 
irregular branching trabeculse of osteoid tissue. With the exception of two 
small plaques of tissue, the size of a waistcoat button, on the costal surface 
of each lung, no metastases were found. Histologically these consisted of 
masses of cartilage cells surrounded by spindle cells of the same type as 
those occurring in the unossified part of the sarcoma 
of the humerus. The cartilage cells showed no evidence 
of ossification, but a few very small masses of osseous 
tissue were present in the spindle cells. 

Right Humerus. — ^This bone ivas completely em- 
bedded in the growth, which could, however, be separated 
easily from its lower half. The upper half was expanded 
into a circular mass infiltrated by strands of fibi’ous 
tissue, the outer surface of the mass shading off into the 
area of bony spicules found at the centre of the growth. 

Tile lower half of the shaft was normal, except for the 
presence of an irregular bony ridge arising from the 
outer margin, and reaching from just below the tumour 
to the lateral cpicondyle. A window cut in this ridge 
showed that the new bone had been deposited on the 
outside of the Inunerus, the normal compact bone of 
which could be distinguished underlying the cancellous 
bone of whicli the ridge was composed. It probably 
represents a great exaggeration of the lateral cpicondylar 
ridge, formed by ossification in the attachments of the 
braciiioradialis and extensor carpi radialis longus muscles. 

On longitudinal section of the humerus it was seen that Rit/hr’iiumeVu^. 
immediately below the sarcoma the medullary cavity 

was completely blocked by a layer of hard compact "bone, while below this 
again the medullary cavity was filled with aplastic fatty marrow. These 
changes can be seen in Fig. .333. 
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Right Scapula. — This bone was almost completely embedded in the 
sarcoma. There is extensive destruction of the glenoid cavity, and a good 
deal of irregular new formation of bone intermingled with areas of erosion 
along the axillary margin. 

Right Clavicle. — The whole surface of the bone is the subject of much 
new bony formation, which is pitted and irregular in shape, and cannot be 
separated cleanly from the fibrous tissue around it. It completely emvraps 
the clavicle, and a transverse section shows a clear line of demarcation between 

this new bone and the compact bone of the 
clavicle. This bony investment reaches a 
maximum over the area of attachment of the 
deltoid muscle and over that of the costo- 
clavicular ligament. The condition is illus- 
trated in Fig. 334. The separation of the new 
bone is due to the manipulation involved in 
preparing the section, but places can be seen 
where the trabeculae are still continuous with 
the pareirt bone. The new bone consists of 
a complicated series of trabeculte contained 
within a layer of fibrous tissue resembling 



F:o. 334. — Doealoificd section of 
right clnviclo, sliowing investment of 
new hone surrounding the clavicle. 

periosteum, the appearance 
suggesting that the new bone 
has arisen within the peri- 
osteum of the clavicle. En- 
closed in the meshes of the 
trabeculae is a thin fibrous 
tissue containing occasional 
fat-cells. 

Bones of the Right Fore- 
arm. — The forearm was fixed 
during life in semipronation, 
owing to the changes that 
occurred at the lower end. 
The ulna is normal in its 
upper half. At its lower end 
it is firmly united to the 
radius, owing to the inter- 
locking of nodular masses of 
bone formed in the inter- 
osseous membrane. These 
have a true bony continuity 
Avith the radius, but are 
everywhere separated from 
the ulna by fibrous tissue. 



•lO. 335.---Tracing made nom 

as seen in coronal section. . ^ junction 

the lower end of the ".e nrtiulnr disc 

"l bv E. B. Formation of b™® ti„„e W 

eternal lateral ligament, unite exostoses ij' 

miUmar bone and the radius C 

iterosscous ™ernbrane, conn interosseous incmbrane| 

ne -from the radius the distal row of 


the carpus. 
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The sinus found clinically at the ^Yvist is rcj^vcscntcd hy a liolc. t cm. above 
the styloid process extending into the centre of the iilna. In tlic fresh stale 
this was filled with thick white pus. 

The jffditfs presents an exostosis S cm. below the head. l-.'> cm. long and 
0-6 cm. high. A section through this shows it to be a true cancellous osteoma, 
having a core of cancellous bone covered by a layer of coin]iact bone, botli 
of wliich are continuous with the corresponding parts of llic radius. Tlie 
state of affairs at the lower end of the bone and in the earjius is seen in 
Fig. 835, which is a tracing made from a coronal section through this region : 
(1) Arising from the lower 11 cm. of the interosseous border of tlie radius 
there is an extensive formation of new bone in the interosseous membrane 
which is almost entirely composed of hard compact bone, of noduhu' shape. 
It indents the ulna in places, but is everywhere separated from this bone by 
fibrous tissue. (2) Tlie lower radio-ulnar joint, including the rcccssus sacci- 
formis, has been obliterated by this nciv formation. (8) There has been a 
good deal of absorption of both the compact and cancellous bone at the lower 
end of the radius, and the marrow is white and appears very unhealthy. 
(•1) The lower end of the radius has become greatly enlarged by the addition 
to it of a mass of new cancellous bone on its medial side. This includes two 
distinct elements ; (a) There has been a process of ossifi- 
cation which, starting from the medial extremity of the 
radius, has replaced the whole of the articular disc, 
and extended thence distally along the internal lateral 
ligament of the wrist-joint. This, like the formation in 
the interosseous membrane, is separated from the idna 
by fibrous tissue. The cuneiform bone is united by 
fibrous tissue to the ossified internal lateral ligament. 

(6) The semilunar bone has become coinjrlctely fused, 
partly with the ossified articular disc and partly with the 
lower end of the radius. The line of fusion is partly 
fibrous, but there is for the most part complete bony 
unioir. The proximal row of the carpus consists, in 
consequence, of two bones only, the scaphoid and the 
cuneiform. (5) As a result of these changes the radio- 
carpal joint has disappeared, being repi-esented only by 
a small joint between the radius and the scaphoid bone. 

(6) The opposing surfaces of the scaphoid and semilunar 
are united by fibrous tissue. There is, however, a joint 
between the semilunar and cuneiform bones which does 
not communicate with the transverse carpal articulation. 

(7) The synovial membrane of the transverse carpal 
joint extends normally between the bones of the proximal 
and distal rows, but has no prolongations between the 
bones of the distal row, all four of which are firmly 
united bj’’ fibrous tissue. 

Right Femur. — This is a very big bone, and a 
detailed account of its measurements will be given later. 

The upper end appears bull-necked owmg to the Right' fennw. 
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enlargements of the head and neck. The trochanters are big, and there 
is a ■\vell-developed third trochanter. It will be seen from Fig. 336 that 
the lower end of the diaphysis is of abnormal shape, the normal ciutcs 

by which the shaft suddenly splays 
out into the condyles being replaced 
by a general conical enlargement ex- 
tending some way up the shaft. This 
enlargement is smooth, and its extent 
may be realized from the fact that 
the transverse popliteal measurement 
(p. 422) is only 1 mm. less than that 
possessed by the giant O’Brien, whose 
skeleton is in the Museum of the Royal 
College of Surgeons of England. There 
is a small nodular exostosis immedi- 
ately above the external condyle, and 
the articular cartilage of the lower end 
show's a considerable degree of destruc- 
tion, which was evidently a result of 
the ankylosis of the joint. Section of 
the bone shows : (1) An extensive 
atrophy of the bone-marrow, the whole 
of the medullary cavity being filled 
w'ith fatty marrow' except at the ex- 
treme low'er end. (2) On the posterior 
surface, in line w'ith the linea aspera, an 
area of new bone has developed, invad- 
ing the medullary cavity, and reaching 
from just below the neck to the junc- 
tion of the middle and low'er thirds of 
the bone. It is composed of cancellous 
bone, and over it the normal compact 
bone of the femur appears to be some- 
what thickened. Traversing this can- 
cellous bone is a shaft of compact bone 
formed in the line of the nutrient artery. 
(3) In the low'cr half of the bone thre 
transverse bony septa have deveiopeci, 
dividing the medullary cavity into . 
series of cylindrical 

Left Femur.-— Apart from its g 

size and shape, the interes ° j 
bone lies in its exostoses, 
arises from the upper margin of B ^ 

external condyle, one is arE^'fi-Li the intercondyloid 

adductor tubercle, and the third (r g. ) j f ti,e knee-joint. 



y.Q 337. — Left femur, showing bone devel- 
oped in the capsule of the hnee-joml. 
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Fig. 338.— Riplit Iniop-jnint. A. Boiii' in (nm<lrU-(-[v< imt-ii-If : 
B. liifrnpuipllfir lipniieiit : C, I’atplln. 
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muscle. The under surface of this nia.ss is covered by carlilagc for a distance 
of 1'5 cm. above tlie patella, and is partially subdivided by thick strands of 
fibrous tissue. During the di.sscction of the joint numerous jiicccs of bone 

unattached to the skeleton were removed. They varied 

in size from a pea to a mass weighing ‘2G grm. 

Right Tibia and Fibula. — The tendons of the gastro- 
cnemius and peroneal groups were rigid and gritty, 
owing to the deposition of calcareous material. At the 
upper extremity of the tibia are a large number of 
bony masses connected with the epipliysis. varying in 
size up to the large mass attached to the medial con- 
djde (Fig. 339, A). The bigger masses possess a firm 
bony union with the tibia, while the smaller ones arc 
united by fibrous tissue only, and are freely movable. 

A few of the loose masses consist entirely of cartilage. 

The histoiy of their development IcaA'cs no doubt that 
these deposits of bone are not true exostoses, but areas 
of ossification in the ligaments and tendons attached to 
the head of the tibia, to which tliey have later acquired 
a bony union. Nine centimetres above the ankle-joint 
is a nodule formed by ossification in the interosseous 
membrane. The lower extremity possesses a well- 
marked deformity which is exactly repeated in the 
bones of the other leg. A bony outgrow’th has devel- 
oped in the anterior inferior tibiofibular ligament and 
the neighbouring part of the capsule of the ankle-joint, 
projecting downwards in front of the lateral malleolus 
(Fig. 339, B). It is of roughly circular shape, measuring fig. 339 .— Right tibia 

3-1 cm. and 2*7 cm. in its two diameters. fibula, a . Bony 

T 'll-.-- . 1 .. r... . masses at upper ext.rom- 

Left fibia and Fibula. — The anterior half of the ity of tibia ; b, Bony 

head of the tibia is continuous with an enormous bony 
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mass {Fig. 340, a) developed in the infrapatellar tendon and the capsule of 

the knee-joint. It is very nodular, and has been 
evidently formed by the fusion of bones arising 
from numerous separate foci. The patella is firmly 
united to its upper extremity. Posteriorly it is 
almost entirely covered by articular cartilage. The 
union of this mass— which measures 23-5 em. in 
circumference — with the tibia was still developing 
up to the time of death. Towards the lower end 
of the bone there is a small area of ossification in 
the interosseous membrane. The lower end of the 
left tibia closely resembles that of the right bone 
in the circular area of ossification in the capsule 
of the ankle-joint {Fig. 340, c), which is of some- 
what larger size, measuring 4-7 cm. by 3 cm. in its 
two diameters. These two new masses are of disc- 
like shape with incurved edges. 

A nodular mass of bone is attached to the 
fibula on its outer surface at the junction of the 
upper and middle thirds, projecting downwards for 
a distance of 1-7 cm. Section shows that it is not 
a true exostosis but has been developed in the 
muscular attachments of this region. A skiagram 
of the bone after removal of the soft parts shows 
a deposit of new bone lining the medullary eavity 
of the same type as that found in the femur. 
Two long conical pieces of bone -were found l3dng 
free in the substance of the j^^roneus longus 
muscle close to its origin from the fibula {Fig. 
340, B). 

Right Foot.— The bone illustrated in Fig. 341 
lay in front of the right 
ankle-joint, posterior to the 
tendons of the long extensor 
group, from the sheaths of which it presumably 
arose. It had no bony attachments, and was shelled 
out of the body by the fingers alone. It is composed 
of cancellous bone and weighs 27 grm. 

Skull. — The vault of the skull was distinctly 
harder than usual to saw througli. No abnormal- 
ities ■were found within the skull, except that on 
the right posterior clinoid process were two small 
exostoses of nodular shape rising to a height of 
3 mm. above the level of the left posterior clinoid 
process. The sella turcica was normal in size and 
shape. From the external occipital protuberance a 

nodular process of bone extended into the ,l,c 

was a great deal of irregular ossWealion of the ligaments attached 



c— I 


Fig. 340.— Loffc tibia. A, 
Bone dovoloped in cnpsiuo 
of knco^joiiit ; B, Bone devel- 
oped in peronous longus mus- 
cle ; C, Bone developed in 
ligaments of ankle-joint. 



Fig. 34J.— Xen' bone jn 
front of right nnkle-J®*"^' 
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base of the skull. Fig. 312 sho^-s these Icaluves. as iu.licatccl 

and in addition it can be seen that the frontal sinuses were Nstll ' 

and that the mental proluberanec of the hnvor ]uw ^vas move piommcnl 



than usual. The shadows seen in the cranial cavity were due to areas of 
ossification in the arachnoid membrane. 

Vertebral Column. — This showed : (1) Bony outgrowths of nodular shape 
extending from the spines of the upper three cervical vcrtcbric into the 
ligamentum nucha: ; (2) A diffuse process of ossification in the anterior longi- 
tudinal ligament over the right half of the bodies of the lower six dorsal 
vertebrae, causing a general enlargement of the right half of this part of the 
vertebral column compai-ed with the left half. 

Ribs. — The costal cartilages were not ossified. The 
only abnormality was air exostosis arising from the 
inferior surface of the neck of the third right rib close 
to the tubercle. It is of irregular ovoid shape, measur- 
ing 1-4 cm. in depth, and is seen in section in Fig. 313. 

It consists of a core of cancellous bone covered by a 
thin layer of compact borre, both of which are continu- 
ous with the corresponding parts of the rib, which is 
separated from the exostosis by a distinct notch. It 
has the typical structure of a true cancellous osteoma. 

Pelvis. — There was a smooth diffuse enlargement of 
the crest of the ilium on the right side, due to ossifi- 
cation in the attachment of Poupart’s ligament. 



Fio. 3i3. 

Section tlirongli exostosis 
of rib. 
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Fig. 344. — Plato of 
bone dovolopotl in 
■cerebral araobnoid. 


Meninges.— The dura mater was normal, but there was extensive ossifi- 
cation of the arachnoid membrane. This reached its maximum in a 
smooth bone attached to the lateral and inferior surfaces of the right frontal 
lobe at its tip. This bone (the inner surface of which is seen in Fig. 3i4) 
weighs 4 grin., measures 3-2 cm. by 2-7 cm.,- and is about 1 mm. thick. The 
bone has the general form of a thin bent plate, smooth 
on its outer side, irregular on its inner side, where there 
are three ridges which lay during life in the cerebral sulci. 
Elsewhere the cerebrum is covered by scattered deposits of 
bony plaques of similar nature, though of less extent. 
They were not found below the tentorium, and were all 
developed in the arachnoid membrane. In all, fourteen 
areas of ossification could be distinguished, covering a 
total area of sixteen square centimetres. On the whole 
the}^ show a tendency to arise over the sulci. They gave 
rise to no symptoms during life. IMicroscopically the bone 
is contained within the arachnoid. This membrane shows 
no thickening in the immediate vicinity of the bone 
formation, and there is no round-cell infiltration or other evidence of 
inflammation. The bone shows typical osteoid structure, with lacunje and 
distinct lamination, but true Haversian systems cannot be detected. There 
is no cartilage present, and no tumour cells could be traced. 

Endocrine Organs. — 

The Suprarcnals were enlarged (right 7-9 grin., left 6-1 grm.), but no 
abnormalities were found. 

The Testes were normal to 
the naked eye, but unfortunately 
were not examined microscopic- 
ally. 

The Thyroid was diffusely 
enlarged, weighing 75 grm. The 
cut surface showed more colloid 
than usual, but was homogeneous 
except for two yellowish waxy 
nodules in the substance of the 
right lobe. A mass of similar 
appearance lay in the position of 
the left upper parathyroid gland, 
se 23 arated from the thyroid by a 
well-defined capsule. It was of 
ovoid shape, 2-5 cm. in length by 
1'4 cm. in breadth, and weighed 
2 grm. A^iart from this, no bodies 

corresponding with the normal of vesicles of 

found. Histologically, the thyroid consists ot jes 



Fig. 345.— Section of the thyroid, slioiving 
nclenoma. 


a small 


parathyroids were found, nistoiogieaiiy, met 

very irregular size, many of which are muc 1 aig smallest, 

with, and from all these occur all f adenomatous 

TltP. vesicles are all filled with colloid. In se^elal places sniau 
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collections of iion-vcsicular thyvokl tissue of rather embryonic 
with. One of them is shown in Fig. 315. Ihc tumour found n (he 
position of the left upper parathyroid is eontamed witlnn a 
fibrous tissue and compressed thyroid tissue. Die cells wiUun tlie cniiside 
are all of spheroidal tvpc. and might serve either for parathyroid or for 
foetal thyroid cells. In part they arc arranged in columns and in part m 
vesicles, with intermediate stages between the two. Die vesicles contain 
colloid, staining like that of the 


thyroid. There are no eosinophil 
ceils. A section of the tumour 
is seen in Fig. 346. Owing to its 
position, and to the fact that 
nothing corresponding to the nor- 
mal parathyroids was found, the 
tumour gave rise to much dilh- 
culty in interpretation. In view 
of the type of the cells, and of 
the presence of similar adenoma- 
tous formations elsewhere in the 
thyroid, it is to be regarded as of 
thyroid, and not parathyroid, 
origin. 

The Piluiiarij (weight 0-.55 
grm.) was normal in size and 



shape. Professor Swale Vincent 
kindly investigated its histological 
structure, and I am much indebted 


Fig. 34G. — Section of tlio tumour fount! in tlie 
pooition of tlio left pnrntliyroitl gland. 


to him for the following report : “ There is an increase in the eosinophil 
cells of the pars anterior. It is probable also that the pars nervosa is 
hypertrophied. It is also pretty certain that the colloid vesicles in tlie pars 
intermedia are increased both in size and number, though caution is necessary 
on the latter point owing to the extent of the normal variations.” 


The Bone-marrow showed a mai’ked aplasia everywhere, the red marrow 
of the long bones being extensively replaced by an unhealthy-looking fatty 
marrow. Sections from the humerus and the right femur were examined by 
Professor 0. C. Gmner, and I am greatly indebted to him for the following- 
report : “ It is clear that the marrow is specifically diseased, the changes 
taking the form of an extreme aplasia. The cells are dominantly of the 
lymphoid type, the formation of both myelocytes and of red cells being 
inhibited. The presence of numerous plasma cells suggests the existence of’ 
a chronic inflammatory process, which perhaps preceded the atrophy. In 
the case of the marrow from the humerus, some potychromatophil Inemoblasts 
and a few megakaryocytes were noticed. Degeirerative changes were present 
in many of the hfemopoietic cells, and a number of chains of streptococci 
were present amongst these cells.” 

Structiire of the Bones. — In handling and sawing the bones of this case 
it was noticed that they were both harder and more brittle than normal. 
These findings have been confirmed by all wdro have had to saw them. Pieces. 
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of bone from the femur were used for histological investigation, but ^.reat 
difficulty was experienced in obtaining sections, as the bones resisted decalci- 
hcation (with the ordinary nitric acid method) to a much greater extent than 
normal, and on being put up through the alcohols after deealcification they 
hardened up again to such an extent that sections were very difficult to cut. 
This was found both at the pathological laboratory of King’s College Hospital 
and at the laboratories of the Royal College of Surgeons. At St. Bartholomew's 
Hospital it was found that sections could be made best by using 1 per cent 
phosphoric acid in distilled water, with daily changes of the solution. By 
this means it took seven days to render the bone sufficiently soft for section- 
ing, instead of the usual twenty-four to forty-eight hours. I am greatly 
obliged to Mr. W. C. Pearce for sections prepared in this ivay. 

It was thought that these features might be due to some abnornialit)’ 
in the chemical composition of the bones, probably in the direction of a higli 
calcium content. Dr. G. A. Harrison, of St. Bartholomew’s Hospital, kindly 
investigated this aspect of the case for me, and I am greatl}' indebted to him 
for the follou’ing report ; — 

I'ablc I . — Repout on Analysis of Feuue of Patient, and of Fejiuk of 
C oNTnoL Case (JIale, Age 29, Bilatekal Lobar Pneumonia). 


A-V-U/TSK 


Inorganic matter (ash) as percentage of dry bone 
Organic matter per cent 
CO., grm. per 100 grm. dry bone 
Ca it it it ii it 

P ,» ,, ,» >f ,, 

By calculation from above — 

Ca as CaCOj 
Residual Ca 

.... . Residual Ca 
Ratio — p 

P as Ca„(P 04 ), 

CO, as CaCO.i 

Batio 
Ratio 


P.lTIE.S'r 


G4'23 

35-77 

3-28 

25-37 

11-55 

2-98 

22-39 

1-94 

57-75 

7-4G 

7-74 


Co.sinoii 


G7-81 

32-19 

3-52 

27-30 

13-05 

3-20 

24-10 

1-85 

C5-25 

8-00 

8-16 


“ A very small fraction of the phosphorus ivould, of course, be presen 
as phosphate of magnesium, but the difference between control an pa len 
is so small that magnesium has not been determined. 

“ There is no significant difference between the analyses of the pa 
bone and of control bone. I conclude therefore that the difference ^ 

ness as observed on cutting the two bones, ^'®7diffpi-ences as 

of decalcification of portions for section, is due to the 

revealed histologically. In the patient’s bones the ,vith 

dense ; many of the Haversian canals are partly oi ^ other 

new bone. In the control bone the calcified areas are P different 

words, it would appear that the distribution of ^Jj^ified portions is 

in the two bones, but the chemical composition of the calc l 

the same.” 
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It be seen that the expectation ot a high eaielam eonlent was not 
realized, and the explanation of 


the hardness and brittleness^ is 
to be sought in the histological 
structure. Fig. 347, ■which is a 
transverse section from the femur, 
shows the most significant change. 
There is a marked process of 
sclerosis, the bone itself being 
very dense, and there is extensive 
deposition of new bone inside the 
Haversian canals. In some the 
deposit is semilunar in shape, in 
others it has become circular, 
and in others it appears to have 
almost entirely filled up the canal, 
the process apparently proceeding 
to a sufficient degree to cause 
obliteration and thrombosis of the 
vessels. 



Fig. 347. — ^Trniisverse section from left femur. ( X 45.) 


DISCUSSION. 

Amongst the varied phenomena of which this case appears to consist, 
processes can be recognized which bring it into relation witli certain general 
diseases of bone. These will now be discussed. 

Ossification in Ligaments, Tendons, and Muscles. — This process accounts 
for some of the more striking manifestations of the disease, and was the 
first to attract attention clinically. It is especially evident in the region of 
the knees. In the muscles, deposition of bone has occurred in the rectus 
femoris on both sides, and in the peroneal group on the left side. In the 
tendons, the patellar tendon on both sides exhibits enormous deposits of 
bone, and in the arm a ridge of bone has been deposited in the attachments 
to the lateral ridge of the humerus. The peroneal tendons were undergoing 
calcification. The bone found in front of the right ankle-joint may also be 
added here, as it -was probably developed in connection with the tendon- 
sheaths. In the ligaments there are the symmetrical deposits at the ankle- 
joints, the extensive deposits in the capsules of both knee-joints, including 
the outgrowth of compact bone from the left femur, the compact bone 
developed in the interosseous membrane of the forearm, the replacement 
by bone of part of the normal ligamentous structure of the wrist-joint, 
and finally the deposits in some of the ligaments of the vertebral column. 
The ligaments seem to have been the most susceptible of the three tissues, 
and the process was in activity up to the time of death. 

This aspect of the case suggests a resemblance to progressive myositis 
ossificans, a rare disease of eongenital origin in which bone is laid down in 
the fibrous tissues of muscles, tendons, ligaments, and aponeuroses. Although 
this often begins in the first year of life, in about 20 per cent of the 
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cases It has not appeared until the age of 10, ivhen the symptoms began in 
this patient. It usually shows itself first by the presence of nodules in the 
muscles, which subsequently undergo fibrosis, and then ossification. In this 
connection, the earliest observation we have of the present case— that at the 
age of 11 the patellar tendon was studded with what were considered to be 
multiple fibromata— has some significance. In about one-third of the cases 
the skeleton is affected by a curious deformity, a condition of microdactyly 
which mainly affects the thumbs and big toes. This feature was not present 
here. In over 50 per cent of the cases the fusion of the ectopic masses of 
bone with the skeleton leads to the production of apparent exostoses, and 
this was a prominent feature in the present case. In some of the earlier 
case-reports it led to confusion with tlie disease known as multiple exostoses, 
but I have not succeeded in finding an instance of the association of progres- 
sive myositis ossificans with true cancellous exostoses such as are found in 
diaphysial aclasis. Had the features collected together under this heading 
occurred in an otherwise normal man, there can be little doubt that it would 
have been correct to classify them under the heading of progressive myositis 
ossificans. 


The Changes at the Knee-joint. — The changes found at the knee-joints 
in this case bear a close resemblance to those found in a series of cases 
which have recently attracted attention in France. The condition was first 
described by Dujarier^ in 1922, who reported three cases under the title of 
“ Osteomes juxta-tibiaux du Ligament rotulien ”, since -when other instances 
have been recorded. Areas of ossification are found in the lower part of 
the infrapatellar tendon, quite separate from the anterior surface of tlie 
tibia, which tends to be of irregular form. In Mouchet and Chakir Bey’s 
case^ the process had gone a stage further, with bony union between the 
tibia and the new bone, as was found in the jirescnt case. The skiagram 
in their case brings out a further resemblance, in that stress is laid on the 
irregular ‘staircase’ appearance of the tibia behind the exostosis, from the 
condylar surface to the tuberositj''. Mauclaire'* states that the cases vai,> 
in severity from a simple osteoma in the tendon to its complete ossification, 
and at a discussion he showed skiagrams indicating coniiilete ossification o 
the whole capsule of the knee-joint. The relation of this condition to pro 
gressive myositis ossificans does not appear to have been raised, but t leie 
can be no doubt that these observations are in general accord with t le s a e 


of the knee-joints in the present case. , 

Ossification of the Cerebral Arachnoid.— The areas of ossifica ion 
in this region differ in no respect from the other instances tmt laie 
reported of this condition. It is not usual for the deposit of bone m e 
meninges to be accompanied by new bone formation m o lei par 
body, though it occore in some of the coses of the '"'“f ^ 
Schonberg) of bone, and ossiflcntion of the spinal “jy"" j 

by Hadden and Ballance® in one case of acromegaly. A 
of the case-reports is the frequency with j Jnd’its omission 

the falx and the sides of the longitudinal sinus, is remarkable, 

in this case, where new bone formation was ’• g,„aii plates, 

Ossification of the arachnoid and pia mater usual y 
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^vith a smooth oxiter sm-facc and a spiny inner surface, and tends to affect 
particularly the hemispheres. Pieces of bone as lug as^ that 
fro^ital lobe (see Fig. 3t4) are not common, though IMcKcndrcc and Iinbodcn 
state that the condition may be of such extent as to envelop the brain in 
a bony sheath moulded to the conyolutions. The deposits do not give rise 
to symptoms, unless they deyclop into a large osteoma cither pressing on 
or entering into the brain, as in a case reported by Mesehede.’ 

It is curious that there is no record of the meninges being affected in 
this manner in eases of progressive myositis ossificans, llic fact that the 
condition is generally discovered accidentally at the post-mortem, and that 
satisfactory post-mortem records of myositis ossificans arc remarkable for 
their paucity, may be responsible for this. In tlie present case it is evident 
that the arachnoid shared in the same general tendency to bone formation 


that rvas evinced by the muscles and ligaments. 

Exostoses. — It has already been mentioned that most of the apparent 
exostoses found in this case were really ectopic formations of bone which 
later acquired a secondary union with the skeleton. After these have been 
excluded, however, there still remain a few which have arisen within the 
skeleton and possess the structure of a eancellous osteoma. The exostoses 
on the right posterior clinoid process, on the right radius, and on the third 
rib, belong to this category. Their structure is clearly seen in the illustration 
of the rib {see Fig. 343), which brings out the characteristic feature that the 
cancellous core and the compact bony covering of the e.yostosis are both 
continuous with the corresponding parts of the parent bone. The presence 
of these exostoses at once brings the case into relation with a further disease 
of bone— diaphysial aclasis (multiple exostoses), and there are, in addition, 
further features Avhich indicate that the relationship is a close one. These 
are the presence of malignant disease, and the changes found in the growtlr 
and shape of the long bones. 

The Sarcoma of the Humerus. — The enormous growth in the right 
shoulder proved to be an osteosarcoma ai-ising from the upper end of the 
humerus. Unfortunately there is no information as to rvhether there rvas a 
pre-existing exostosis at this place. Malignant disease occurs occasionally as 
a complication of other multiple diseases of bone, but it is particularly well 
known in diaphysial aclasis. Lenormant and Lecene® have collected at least 
five cases of true secondary malignancy, the groAvths being chondrosarcomas 
which in three instances formed generalized deposits in the viscera. Many 
examples will be found in the recent monograph on this disease by Stocks 
and Barrin^on.® It is difficult to estimate exactly the frequency rvith rvliich 
tins complication occurs, but both Ehrenfreid^o and Stimson^i consider that 
about 5 per cent of the cases are affected. In progressive myositis ossificans, 
on the other hand, malignant changes are unknoAvn. 


CHANGES IN THE GROWTH AND SHAPE OF THE LONG BONES. 


at 

the 


The long bones of this case are strikingly large, and their appearance 
once suggests a condition of acromegaly or gigantism. This aspect of 
case Avill be dealt Avith later, but in the meantime attention is draAvn to 
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the tables of measurements of the right femur and tibia, when the great 
increase in absolute size over the normal mean measurements for these bones 
Avill be seen at once. 


Table II. — MEASunESiENTS of the Right Femur compared avitii the Mean 
Measureaients of this Bone as giatsn by Professor Karl Pearson.i^ 


NATUUF. op JlEASunEJIEST 

siEA.'uBiansXis 
OP Case 

Mean Measuhejicnts 

Maximum length . . . . . . 

5S3-S mm. 

1 

I 440-77 mm. 

± 1-02 

Oblique length 

531*5 „ 

I 

1 444'35 

1 

JJ 

± 1-03 

Troclianteric length 

400-0 „ 

j 426-00 

» 

± 1-02 

iSIaximum trochanteric length 

SOI -5 „ 

' 435-00 

11 

± 1-04 

Oblique trochanteric length . . 

480-0 ,. 

423-55 

>» 

± 1-00 

Maximum vertical diameter of head* 

58-2 „ 

1 47-06 

JJ 

± 0-14 

Maximum horizontal diameter of liead* 

53-7 „ 

46-60 

it 

± 0-14 

Minimum anteroposterior diameter 
(infratroclianteric) . . 

38-4 ■ „ 

I 

j 20-83 

it 

± 0-08 

Jlinimum transverse diameter 
(infratroclianteric) . . 

36-0 „ 

31-68 

a 

± 0-13 

Maximum anteroposterior diameter 
(shaft) 


20-53 

a 


Maximum transverse diameter 
(shaft) 

1 

! 

.31-6 „ 1 

28-02 

it 

± 0-10 

Bicondylar ividth 

06-0 „ ] 

80-15 

a 


Minimum horizontal diameter of neck 

33-4 „ j 

25-74 

it 

± 0-09 

Minimum vertical diameter of neck . . 

43-3 „ j 

33-84 

a 

± 0-12 

Popliteal ividtii (4 cm. above tlie upper 
margin of the articular surface of the 
external condyle) . . 

56-2 „ 

39-83 

a 

± 0-17 


2 mm. have been subtracted to allow lor the articniar cartilage. 


It is evident from the tables given that the bones are not uniform 
enlargements of the normal shape, but that sonie parts are le a 
enlarged than others. This feature is of great importance, 
out in Tables HI and IF. The mean measurements 7 “ E„,ia, 

femur are taken from Professor Karl Peaisrfs ■''“"'’fj.f,, J „tlB. 
femur, and I am indebted to him for permission to n a 
Unfortunately there are no corresponding figuies 

Martini3 gives measurements of 2000 ^ tibiie. It ^vas 

in a recent monograph, measurements of 1100 tl^ese Averc 

possible to collect only 31 corresponding ng i ^^ftcr 

measured, and form the basis of comparison Avitli the ti a 
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JJI.-TABI.E OF Indices of Right Femur compared ivrrn Mean- 
Indices AS Gn-EN BY Professor Rare Pearson and Iniiiciis oi- an 

Acromegaeic Femur. 


Yaricties op Isdex 

PlUSKXT 

Case 

Mean j 

ACllOMECAI-V 

1 . Primary capital index . . . - Oo'I 

” horizontal diameter of head ( 

^ vertical diameter j 

98-81 ± 0-092 

97-00 

2. Seeondary capital index . . . . 

vertical diameter of head 

100 X ; — i — -n 

maximum length 

10-909 

10-51 

11 -.59 

3. Index of robusticity of head* 

sum of head diameters 

100 X : , — 

maximum length 

20-97 

20-92 

22-84 

4. Third capital index . . 

mo „ vertical diameter of head 
^ bicondylar width 

CO-G 

58-81 ± 0-127 

02-10 

5. Index of neck 

Ifjf) V. horizontal diameter of neck 
vertical diameter 

77-1 

76-41 ± 0-207 

87-5 

6. Index of robusticity of neck* 
mo s/ sum of neck diameters 
maximum length 

14-35 


15-34 

7. Platymerio index 

ion V platymerio anteroposterior 
platymeric transverse 

100-6 ' 

85*320 4: 0*385 

1 

101-4 

8. Pilastric index . . . . . . 

100 V pilastric anteroposterior 
pilastric transverse 

1 115-5 

105-80 ± 0-418 

119-3 

9. Index of robusticity of femur 

100 V s'Mn of pilastric diameters 
oblique length 

12-81 

12-96 ± 0-037 

15-56 

10. Upper index of gracility 

inn V pilastric transverse 
platymeric transverse 

87-7 

88-8 ± 0-243 

86-83 

11. Lower index of gracility 
inn V pil^istric transverse 
popliteal width 

56-23 

70-74 ± 0-290 

81-5 

12. Popliteal index* . . . . ' . . 

mo V popliteal width 
maximum length 

10-53 

8-91 

8-05 

13. Bicondylar width index 

.. bicondylar width 
maximum lencth 

17-99 

17-94 

18-6 


* These indices are not given in Professor Karl Pearson’s tables, but have been 
^vorked out from Iiis mean measurements. 


Coiittiiuei? on next paije 







424 THE BRITISH JOURNAL OF SURGERY 


Table III — continued. 


Vaiueiies op Isnnv ' Preskxt 

Case 

j Acuomeoaly 

l-l. Popliteal bicondylar index .. . . 58-5A 

inn V popliteal width 
bicondylar width 

49-88 ± 0-2 

46-4 

1.5. Direct oblique length index 

100 X °'^*U_^*Alaogth 
maximum length 

99-C 

99-32 ± 0-020 


10. Direct oblique trochanteric index 
inn V trochanteric oblique 

maximum trochanteric 1 

i 09*7 

i 

99-5 ± 0-023 


IT. Primary capito-collar longitudinal index 14-25 

inn y capito-eollar axis 
maximum length 

17 22 



Table IV. — Table of IMeasuresients and Indices of the Tibia compared 
WITH THE Mean jMeasubejients of 31 Normal Tibi/E and an 
Acrosiegalic Tibia. 


XATUnr. OP Measuiiemext 

lIEASimEMEXTS 
OP C.VSE 

A\-eracf. JIeasuhemest.s 

Arnoj/Ka4iJC 

ilEASlTlEMEKTS 

Length 

437-C mm. 

364-9 mm. 

(S.D. = 29-5 ± 2-53) 

371 mm. 

IVidth across the condyles 

91-95 mm. 

70-9 mm. 

(S.D. = 6-22 ± 0-532) 

8a-5 mm. 

Thickness through shaft in region of 
tuberosity 

65 mm. 

43-7 mm. 

(S.D. = 4-9 ± 0-42) 

47-9 mm. 

Antero-posterior diameter of the Imver 
extremity 

50-4 mm. 

38-2 mm. 

(S.D. = 3-29 ± 0-275) 

34 mm. 

-1 inn .. condylar width i 

iength 

' 21-01 mm. 

19-43 mm. 

23-04 mm. 

„ 100 thickness at tuberosity 
length 

14-85 mm. 

11-97 mm. 

12-9 mm. 

9-17 mm. 

a inn V -A P dia. of distal extremity 
length 

11-51 mm. 

10-49 mm. 

Sum of indices 1 and 2 . . 

35-86 mm. 

31-4 mm. 

.35-94 mm. 


S.D= Standard deviation. 


this had been done, it was foGnd that Mr. Quarry Wood^"’ had c me ’ _ 

for 40 Scottish bones. His figures agree closeiy with irnne. in 

galic measurements given in these tables were obtained from a s 
the museum of the Royal College of Surgeons of England. 
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The Femur.— III gives the following information 

1. The head has a greater vertical diameter relatively to the horizontal 
diameter than normal, and this feature is also shown by the acromega he 
bone. Relatively to the length of the femur, the vertical diameter of the 
head is slightly in excess of normal, and the relative robusticity of the lieacl 
{Index 3) is also slightly greater than normal, but in neither respect is the 
divergence from the normal so great as that shown by the acromegalic bone. 
Comparing the size of the upper epiphysis with the lower {Index 4), the head 
shows a greater relative increase than the bicondylar region, and here also 
the patient’s bone occupies an intermediate position between the normal 
and the acromegalic bones. 

2. A similar feature is shown by the measurements of the neck. In 
the relative increase of the horizontal diameter, and in the robusticity of the 


neck compared with the length of the bone, the present case is abnormal, 
but not so abnormal as is the acromegalic. This is particidarly so in the 


case of the horizontal diameter. 

3. As seen in Fig. 336 the upper end of the femur appears bull-necked. 
Index 17 reveals a shortening of the capito-collar axis, with the result that 
the head and neck are closely set on the shaft. 

4. In the infratrochanteric region the present case is markedly abnormal, 
the anteroposterior diameter being 106 per cent of the transverse, instead 
of the normal 85 per cent. The acromegalic bone exhibits the same feature 
to a less e.xtent (101 per cent). 

5. In the middle of the shaft {Index 8) the same relative increase in the 
anteroposterior diameter is found, but here the figure for the case, though 
very abnormal, does not reach the same degree as the acromegalic. Index 9 
shows that in spite of the great size of tlie shaft anteroposteriorly, the total 
robusticity of the shaft is within normal limits, in this respect contrasting with 
the acromegalic. 

6. In the popliteal region the bone exhibits a marked divergence from 
the normal which is not found in the acromegalic bone. The index of 
popliteal width {Index 12), measured 4 cm. above the external condyle, is 
10-5 per cent, as against a normal 8-9 per cent and the acromegalic 8-6 per- 
cent. This indicates a marked relative enlargement of the lower end of the 
diaphysis. This abnormality is also brought out in Indices 11 and 14, The 
enlargement of the lower end of the diaphysis is clearly shown in Fig. 336. 

( . The lower epiphysis {Index 13) shows jrractically no relative increase 
in size, contrasting in this respect with the acromegalic, in which there is a 
slight increase. 

It IS thus apparent that the femur shows a series of abnormalities in 
addition to its great size. In the relative size of the head and neck and in 
the increase of the anteroposterior diameters of the platymeric and pilastric 
legions of the shaft it tends to follow the changes found in the acromegalic 
bone, though (with the exception of Index 7) to a less extent. The enlarge- 
ment of the popliteal end of the diaphysis is in sharp contrast with the acro- 
megalic bone. 

The Tibia. — ^The following information may be gained from Table IV : 

1. There is a striking increase in the absolute size of all the measurements. 



426 THE BEITISH JOUBNAL OP SUBGERT 

2. The size of the upper epiphysis, as measured by its transverse width 
shows a relative increase over the normal, but— as with so many of the 
femoral measurements—it occupies an intermediate position between the 
normal and the acromegalic measurements. 

3. The anteroposterior diameter of the shaft in the region of tlie tuber- 
osity is greater than the normal and the acromegalic bones. (The tuberosity 
itself is developed from the upper epiphysis, so that this measurement is really 
partly epiphysial and partly diaphysial. In the patient’s bone, however, 
the tuberosity does not project unduly, while the shaft is obviously big 
(sec Fig. 3 10), and the increase in this index is undoubtedly due to enlarge- 
ment of the upper end of the diaphysis.) 

4. If Indices 1 and 2 are added together, it is interesting to find that 
while both the patient’s and the acromegalic bones show an increase in the 
size of the upper end of the bone of almost identical degree (35-8 per cent 
and 35-9 per cent, as against a normal 31-4 per cent), in the case of the acro- 
megalic the increase is mainl}' due to the epiphysis, and in the present case 
to the upper end of the diaphysis. 

5. It was not possible to make a transverse measurement of the lower 
end of the tibia, as it was still articulated with tlie fibula. Anteroposteriorly, 
the lower epiphysis is somewhat bigger than normal, while curiously enough 
in the acromegalic it is smaller. 

The changes in the size of the various regions of the tibia may be 
summed up as a relative enlargement of both epiphyses and of the 
upper end of the diaphysis. In the upper epiphysis the abnormality is 
not so advanced as in the acromegalic, while in the upper diaphysis it is 
more advanced. 


Relation of the Present Case to Diaphysial Aclasis. — The presence of true 
cancellous osteomata at once brings this case, as has been shown above, 
into relation with diaphysial aclasis. The presence of an osteosarcoma of the 
upper end of the humerus deepens that relation. The measurements discussec 
in the previous section provide yet anotlier point of contact. Although t le 
shape of the long bones appears in many respects to approach an acro- 
megalic condition, changes are seen at the ends of the diaphyses w uc i 
greatly exceed anything found in the acromegalic bones, and I am of ^ ic 
opinion that the great enlargement of the lower end of the femoral diaphysis 
and the upper end of the tibial diaphysis should be 
tion with diaphysial aclasis. In this disease, as Sir Arthur Keith * 
pointed out, changes are found in the shafts of the long bones, a . 

of the diaphyses, w'hich are due to a disturbance in the mo e ^ . 

of the periosteal bone which rounds off the central core of ‘ “ 

bone into its final shape. The ends of the diaphyses ten m 
to be big and clumsy. One cannot but associate with 
enlargements of the diaphysial ends of the femur and tibia whic 

been described. . wliicli 

Relation of the Case to Acromegaly.— There are certa ‘ in 

indicate that in yet another of its aspects this j the 

relation to acromegaly : (1) The general character of the 
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growth and shape of the long bones is very suggestive. In addition to the 
increase in absolute size, the detailed measurements show a striking approach 
to the condition found in the acromegalic skeleton. Acromegaly is a disease 
of slow progress, and the intermediate eharaeter of the measurements of 
this case would be explicable by the early death of the patient. As the 
process Avas ajiparently at work before the elosure of the epiphysial lines, 
there is a mixed element of gigantism and acromegaly. (2) There was no 
enlargement of the soft tissues, but the hands and feet Avere large in pro- 
portion to his size, and, AA'lien sIioaa'ii at the Royal Society of IMedicine, 
scA^eral obserA’^ers commented on his acromegalic appearance. (.3) The skia- 
gram of the skull shoAVS Avell-developed frontal sinuses, and the protuberance 
of the chin is decidedly prominent. (4) Additional evidence is provided by 
the organs of internal secretion. Though the pituitary Avas of normal size, 
among the abnormalities described by Professor SAA^ale Vincent Avas an 
increase in the eosinophil cells of the anterior lobe. The pituitary adeno- 
mata usually found in cases of acromegaly are composed of these cells, and 
AA'here there is no adenoma a hyperplasia of the eosinophil cells is generally 
found. The common change in the thyroid is an increase in size, Avith the 
presence of a colloid goitre containing adenomatous nodules (Cushing and 
DaAddoffi"), such as Avas found in this case. Thus the changes in the bones 
suggest a mixture of acromegaly and gigantism, Avhile the changes found 
in the organs of internal secretion are of the type associated AAuth these 
diseases. One cannot but conclude that processes Avere at Avork in the case 
identical Avith those that are responsible for acromegaly and gigantism 
elscAA'here. 

The Aplasia of the Bone-marroAV and the Presence of an Infective Element. 

— The extensive atrophy of the red marroAV Avas a surpi'ise, as the tAvo blood- 
counts had shoAvn a slight degree of polycythajmia. Dr. Gruner suggests in 
his report that the bone-marroAV Avas the seat of a chronic inflammatory 
process prior to the atrophy. It is probably this AA^hich links the aplasia 
to the rest of the case, as inflammatory changes had been present in the idna 
for tAvo years before death. The presence of sepsis is not remarkable, for 
in such a closely related condition as diaphysial aclasis sepsis is knoAA'n to 
occur at times (Davises). The case as a Avhole cannot be ascribed to an infec- 
tive origin, as, apart from the bony lesions in the father, the disease had 
produced clinical evidence of its presence for seven years before the onset of 
inflammatory changes. 

The Unilateral Nature of the Lesions. — The case appears to shoAv a 
definite tendency for the right side to be affected more than the left. The 
condition began at the right knee, the left knee remaining unaffected for 
five years. The bony deposits in the arachnoid Avere bilateral, but the largest 
plaque developed over the right frontal lobe, and it is probable that the 
ossification of the arachnoid began here. The pelvis and ribs Avere affected 
only on the right side, and in the vertebral column the ossification of the 
anterior longitudinal ligament oA^er the loAver dorsal vertebrie Avas sharply 
limited to the right side. The left upper limb Avas normal, Avhile the right 
slioAved changes from the clavicle to the carpus. It should be added that 
tins feature does not apply to the size of the bones, for measurements 
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show that the leg bones were equally affected in this respect. The 
presence of such a unilateral tendency points to a developmental disorder 
as the fundamental basis of the condition. 


COMMENTARY. 


illany of the features shown by this case are due to the close similarity 
between certain of its aspects and the three disorders of bone formation that 
have already been discussed. Others may be attributed to a chronic infective 
element appearing towards the end. The changes at the clavicle and the 
wrist-joint appear to be quite anomalous, and it is suggested that the con- 
dition may represent a clinical entity which should be looked for again. Its 
relation to the above three diseases is of great interest, and tliere can be 
little doubt that these aspects of the case were produced by a combination 
of factors which, occurring singly as in the ordinary way, produce one or 
other of these diseases. The following hj'pothesis is put forward as a possible 
explanation. 

The presence of the bony abnormalities in the father indicates that the 
disease had an hereditary basis — i.e., that it reflected in some way an abnor- 
mality present in the zygote. It is not a little curious that this abnormality, 
in working out its clinical expression, should have led, amongst other things, 
to the production of changes apparently typical of three disorders of bone, 
in each of which there is some reason for 250stu]ating an abnormality dating 
back to the original germ plasm. 

1. Progressive myositis ossificans is undoubtedly of congenita! origin- 
This view' of its nature appears to be necessitated by the fact that in about 
a third of the cases it is accomjjanied by a defect of regular cliaracter in tiie 
formation of the skeleton (microdactyly). Burton-Fanning’s case,^** in wiiicli 
both the muscular changes and the microdactyly were passed on from father 
to son, provides strong additional evidence. The experimental study of 
genetics, such as the rvork of Morgan,'® would suggest that in the zygote 
there was an error in one of the chromosomes, possibly quite a localized one, 
affecting one or more genes, and such an original error may underlie all cases 


of this disease. , 

2. The evidence that diaphysial aclasis deirends on a chromosonia 
abnormality is much stronger, for an hereditary factor can be recognize 
in about 75 per cent of the cases, traceable in a few instances 
three or four generations. A chromosomal error would appeal to e i 
only explanation of tliis disease consistent with the results derive ro 
the study of genetics, though the means by which such an oiigma 
produces in later years the characteristic clinical pjeture-w letlier ti 

is or not an intermediate mechanism in the organs of internal secie 

is uncertain. _ . i „ Up pxnres- 

3. The direct evidence that acromegaly and gigantism may a s ‘ | , 

sions of an original chromosomal error is weaker, but the close 
the two conditions, coupled with the fact that pgantism a .,cr£necalv 
disorder, is suggestive. Further, cases of hereditary Id brother of 

have been reported, including one m which the father, sister, 
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the patient showed acromegaVic changes (Fraenkeh qvioted by Atkinson ). 
It would be consistent with our present knowledge of acromegaly to regard 
it as a congenital condition, represented in the zygote by an abnormality 
whose subsequent development produces the ordinary clinical appearances 
through alterations in the pituitary gland and other organs of internal 
SGCi'ction* 

It is certainly remarkable that the tendency to abnormal development 
of bone inherited by the patient should have partly expressed itself by 
producing a series of changes such as are found in three diseases, each of 
which it is possible to regard as reflections of an original chromosomal error 
in the zygote, and all of which are alike in a tendency to uncontrolled forma- 
tion of bone. It is unlikely that their presence here is a coincidental grouping 
of morbid events, and it is suggested that the case depends on a chromosomal 
alteration in the germ plasm, presumably a mutation affecting the part or 
parts that may be concerned in these three diseases, but of a more extensive 
nature, which in its subsequent development has in consequence produced 
certain anomalous features in addition to those just referred to. The sugges- 
tion is attractive in that it provides a plausible explanation for the present 
case as well as suggesting that the diseases in question may not be entirely 
unrelated phenomena. They may indeed all depend on an area of the germ 
plasm, such as a gene or series of genes in one chromosome, liable at times 
to go astray in one of these three rvays. Until it is possible to provide for 
the human being a chromosomal map such as Morgan has provided for 
Drosophila, this must remain a speculation. It may, however, be pointed 
out that we already know of such spatial relationships in disease, the abnor- 
malities for hsemophilia and night blindness being both situate in the X 
chromosome. Progressive myositis ossificans, diaphysial aclasis, and acro- 
megaly may, in the light of this case, have some similar relation. It is 
possible that they may depend on genotypic mutations producing their effect 
by way of the organs of internal secretion. There would appear to be visible 
evidence of this in the case of acromegaly, where the changes in the pituitary 
and thyroid are prominent. Very little is known with regard to myositis 
ossificans and diaphysial aclasis in this respect, and it may be that as a geno- 
typic abnormality would be reflected in the structure of every cell in the body, 
the alterations in these disorders may be chiefly potent in the fibrous tissues 
of muscles and periosteum. 

While it is claimed that the present case represents an undescribed 
disease of bone, it is to be regarded, not as an isolated curiosity, but as a 
condition which may tliroiv light on the nature and possible inter-relation- 
ship of these three diseases. 


It is impossible to mention individually all who have helped me, but 
in addition to those already named in the text, my thanks are due to 
Dr. A. D. Millington, of Woodsetton, with whom I first saw the case ; to Dr. 
G. E. Dyas, Radiologist to the Wolverhampton and Staffordshire Hospital, 
for the unstinted help given by his department, and to Dr. S. C. Dyke, Patho- 
logist to the Hospital, who has very kindly provided me with the histological 
descriptions which have been incorporated in the text. At the Roval 
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College of Surgeons I am greatly indebted to Sir Arthur Keith for his constant 
encouragement and help, and also to Professor Lawford Knaggs and to Miss 
M. L. Tildesley. 
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A REPORT ON A SPECIMEN OF SPONDYLOLISTHESIS 
FOUND IN THE SKELETON OF A BANTU NATIVE 
OF SOUTH AFRICA: 

WITH FURTHER SPECIMENS ILLUSTRATING AN ANOMALOUS MODE 

OF DEVELOPMENT OF THE LOWER LUMBAR VERTEBR-®. 

By L. R. shore, 

UNIVERSITY OP THE IVITWATERSRAND, JOHANNESBURG, SOUTH AFRICA. 

The condition of spondylolisthesis is perhaps sufficiently uncommon to justify 
a short note. The colleetion of Bantu skeletons in the Anatomy Department 
of the University of the Witwatersrand has furnished not only a specimen 
of spondjdolisthesis but also some others which illustrate a variation in the 
mode of development of the lower lumbar vertebrsc which is, perhaps, not 
commonly recognized even by anatomists. In the specimen of spondylolis- 
thesis to be described here, the abnormal mode of development referred to 
seems to be a causative factor in its production. 

The following notes descriptive of these specimens are therefore presented 
in the hope that they may be found of interest to clinicians generally, and 
particularly to the orthopa;dist or to the obstetrician. It is to be regretted 
that prepared dried skeletons oirly form the material on which these notes 
are based, and that clinical notes are lacking, or limited only to a statement 
as to the cause of death. 

Ziegler^ describes spondylolisthesis in the following terms : “ It is a 
deformity in which, b}’’ the action of the rveight of the trunk, the body of 
the 5th lumbar vertebra and the portion of the spinal column above it slip 
forward over the base of the sacrum.” It is also stated that the 5th lumbar 
vertebra comes to rest with its basal surface upon the ventral aspect of the 
sacrum, while its doi'sal surface lies nearly on a level with the basal surface 
of the sacnmi. Further, the vei'tebral arch with its spinous process does 
not in fact take part in the spondylolisthesis, the anterior lialf or body of the 
vertebra alone being displaced. As causative agents Ziegler suggests traumatic 
violence, fracture, inflammation, and anomalies of development in the laminse 
and interarticular parts of the arch. 

Specimen I : Spondylolisthesis. — Tlie specimen of the lumbar vertebrie 
and the sacrum was derived from the skeleton of a Bechuana woman, aee 42 
(No. 248). 

Tlie dried skeleton shows displacement of the bodj^ of the 5th lumbar 
vertebra downwards and forwards to a position in front of the sacral 
promontory. The dorsal arch, separated from the body, is slightly displaced 
from its position on the back of the sacrum to the superior surface, the position 
nmanally occupied by the body. The dorsal arch remains attached to the 
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dorsum of the sacrum by a mass of bone which is evidently of new formation 
and which considerably obscures the details of the arch. ‘ The displacement 
■of the ai’ch is estimated as 6 mm. in a forward direction. 



Fig. 348, — Shoirinc displnconiont fonvnnls 
of 5tb lumbar vortobra on tbo sacrum. 


As Figs. 348 and 351 show, the body 
of the 5th lumbar vertebra is supported in 
a position sloping downward and forward 
by a slielf of thin bone which is based on 
the upper anterior edge of the sacrum and 
which is also of new formation. The 
inferior surface of the vertebra now faces 
backwards and downwards. The slipped 
vertebral body is separable both from the 
sacrum and from the bony shelf that 
supports it. The upper surface of the 
sacrum is curved, with a superior con- 
vexity, as if it had been moulded in the 
passage of the slipped vertebral body over 
it. Fig. 319 shows the front view, in 
which the body of the 5th lumbar obscures 
almost the whole of the first piece of the 
sacrum as it lies in its bony shelf. In 
Fig. 350 the body of the vertebra has been 
lifted awa)’^ in order to show the bony shelf 
which supported it. On the summit of the 
sacn\m the dorsal arch can be cUstin- 
guished. 



Fig. 349. — Front view of Fiff. 348. 



Examination of the specimen shows that 
trticoiar processes remain attached to le t ' t Kvidcatlv. se|>aration 
aterior ariieular processes remain tvith the dorsal arch, . 
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i 2 Body 


of the dorsal arch has come about by division of the laniir.rr "oi-r e-i - 
superior and the inferior articular processes. 

The positions of the outgrowths of new bone are v-.wir- ,-st' -r,-,; - 
Although, in general, exostoses of the vertebral column are ven* r-nmnn n 
Bantu skeletons, in the present one they are limited to the pcsirinn;/rd'- 4r-> 
stated ; (1) Between the dorsal arch of the 5th lumbar 
dorsal arch of the first piece of the sacrum; and (2) The anterio.- 
the sacrum, whence arises the shelf which supports the dislfK-atw! hry.- - 
5th lumbar vertebra. These exostoses are probably to he rp'-.-;: ' 

reaction of the tissues to tbe r .-r'-.- ' 
stresses and strains that. foCo-.v r''"! 
location of the vertebral hod.e 

Tliere is only slight rlb.to^i,.,. r.' 
the bodies of the lurnha.. 
except for the bodv of the 'ft- ' n' 
somewhat wed'^v-i'r.,.;:;’ 
\ ' -ith the thick edge forwVrd” V,'; 

3ol), and the upper surfr^ee 
become expanded~as it WfTe. : 
mushroomed’. ' ’ 

The following phenomena a 
4 Body be interpreted as evirlenee rf 
normal strains : — ' ' 




£ P Spine 


L 3 Spine 

L 4 Spine 
i S Spine 
Dorsal Arch 



!o 






H 


1 

i 


WM 

1 


^-'^construction of the F,„ o.., 

loner part of spinal column. -Recon»t.-.-u. 

the 4th lumbar ve-^- 

Tho ’ ^ ttrttcular surfaces are subdivided horizont- r ' 

Sc 5r,urbf T “> »c'v Csir:*-;; 

osteop 

at these places "P*"“ been!;,' 
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9 ^ evidence of osteo-arthritis in the joints between the 

-nd and 3rd and between the 3rd and 4th vertebra. The joint between 
the 4th and 5th vertebrae shows the same condition. 

4. There are also osteophytes on the ilia in the neighbourhood of the 
sacro-ihac joints. 


Using the contact points described above as guides, an attempt has been 
made to reconstruct the lower part of the spinal column ; the result is shown 
m a lateral dioptograph tracing in Fig. 351. A reconstruction of the pelvic 
skeleton was effected. A dioptograph tracing of the pelvic brim is shown 
m Fig. 852. 


The following measurements of the pelvic brim were made, and an 
attempt was made to deduce the original value of the antero-posterior diameter 
before the dislocation of the 5th lumbar vertebra took place. Both these 
measurements are set out : — 


jhilcTO-postenoT DicimcteT. — Front of 5th lumbar ^mrlebra to symphysis 
pubis, S-0 cm. ; summit of sacrum to symphysis pubis, 11-4 cm. 

Transverse Diameter. — 11-5 cm. 

Oblique Diameter. — 11-5 cm. 

It seems that dislocation of the body of the 5th lumbar vertebra brought 
about a reduction in the antero-posterior diameter of 3-4 cm., or If in. 
Unfortunately only the scantiest of clinical data referring to the individual 
are available. Delayed labour followed by rupture of the uterus and peri- 
tonitis are stated as the cause of death. 


The ne.xt four specimens to be described are illustrative of the condition 
of congenital division of the laminae, which was a feature of this case of 
spondylolisthesis, and which, it is suggested, makes possible the separation 
and dislocation of the vertebral body from the dorsal arch. 


Specimen 11 . — This specimen w'as obtained from the skeleton of a male 
Griqua, age 57 {No. 303). 

It has been possible to prepai'e a reconstruction of the 5tli lumbar 
vertebra and the sacrum in their natural positions with more than usual 
accuracy, by using as a guide the interlocking exostoses which arise from 
the lower border of the 5th lumbar vertebra and the upper edge of the sacrum. 

Fig. 353 shows a dorsal view. Above, the superior articular processes 
of the 5th lumbar vertebra are easily identified. Immediately below eac ) o 
these processes is a horizonal cleft on each side of the dorsal arch, passm,, 
through the lamina. The 5th lumbar spine in the mid-line can be distinguisJiea 
from the dorsal ridge of the sacrum by its greater thickness and 
lower end, as well as by the space that separates these structures. us sp 
is supported by a plate of bone -which is roughly quadrate , 

is the separated dorsal arch of the 5th lumbar vertebra. The late a edjes 
of this arch are defined by the inferior articular processes winch i 

^ This ‘Specimen is similar to Specimen I in the 
arch, and may be regarded as illustrating a stage m i 
spondylolisthesis before dislocation has occurred. 
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Fig. 354 sl\o^Ys an anterior view, in which a fringe of small exostoses 
can be seen on the upper edge of the sacrum. In addition, there is a spur 
of bone on the right, and a much larger one on the left side, which has 
come into contact with a dowm-growing exostosis from the 5th lurabai 
vertebra. 

Some exostoses arise from the upper edge of the 5th lumbar vertebra, 
and also from other members of the same column, but in no place are exostoses 
so prominent as at the lumbo-sacral junction. As the lumbo-sacral junction 
is a position which, as a general rule, is free from exostoses, their presence 
in this region is perhaps to be interpreted as evidence of some unusual strains, 
although the 5th lumbar is not actually dislocated. 



showing division ot the lftmina>. 


Specimen //jT-— T his specimen comprises the 4th and 5th lumbar vertebrte 
and the sacrum from the skeleton of a male Shangaan, age 60 (No. 307). 
Tiiese three bones were entirely separate, and for the purposes of photogi-aphy 
a reconstruction of the intervertebral discs rvas made with the aid of plasti- 
cene. A slip of white paper was inserted in the spinal canal of the sacram 
to show the superior hiatus. 

Fig. S55 exhibits the dorsal view-. The dorsal arch of the 4th lumbar 
vertebra shows a condition almost exactly like that described in Specimen 11. 
the dorsal arch, bearing the inferior articular process and the spinous process, 
IS separated from the rest of the 4th lumbar by a cleft in the laminaj immedi- 
ately behind the superior articular processes. The dorsal arch in the dried 
skeleton is an entirely separate bone. 
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Unfortunately, in the course of preparation of the skeleton, the piece of 
bone corresponding to the dorsal arch of the 5th lumbar has been lost and 

lias not been reeovered even after careful 
search. Examination of Fig. 355 will, 
however, leave no doubt that an exactly 
similar condition to that found in the 4th 
lumbar must have been present in the 
5th lumbar also. The transverse processes 
and superior articular processes of the 
5th lumbar can be seen, and just medial 
and inferior to the last the truncated 
bases of the lamin®. Below can be 
seen the superior sacral hiatus with the 
superior articular processes on either side 
of it. The missing bone must have com- 
prised the inferior articular processes, the 
lamina;, and the spine of the 5th linnbai 
vertebra. In this skeleton it is assumed 
that separation of the dorsal arch due to 
congenital division of the lamina; took place 
in both the 4th and 5th lumbar vertebr{C. 

Specimen IV.— The skeleton that 
provided this specimen was that of a 
male Shangaan, age 36 (No. 280). 

The only abnormal member of tfie 
vertebral column was the 5th ° 

which the inferior view is shown m Fig. 

The dorsal arch is completely separate from the rest of the ver e ra. 

For the purposes of photography the ‘ '• 

spinal canal was filled with plasticeiie, 
and the dorsal arch restored to its 
natural position. The photograph has 
been taken with the spine directed down- 
wards. From the spine the two laminm 
can be seen diverging. Following the 
lamina; towards the body of the vertebra, 
a pair of prominences are met, which are 
the inferior articular processes and bear 
the articular surfaces on their lateia 

sepSates the prominence of «« inferior 

transverse process and which bears the sup 
aspect. 



Tig. 355.- 


-To show the dorsal view of 
Specimen III. 
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process. In this event the unilateral condition found in Specimen V would 
be a highly improbable consequence. (2) The position of the line of division 
is proximal to where a fracture of the lamina would be expected as the 
result of direet violence. (3) Some signs of repair would be expected after 
fracture. There is no evidence of callus formation ; the surfaces of the bone 
in every case show no thickening in the region of the cleft, but are smooth 
and even to its edges. 

An alternative mode of development of the lower lumbar vertebra; is 
described by Professor Peter Thompson,^ who contributes the section on 
osteology to iMorris’s Treatise on Anatomy : “ The 5th lumbar exhibits in 
some cases a special mode of ossification in the arch. Instead of two centres 
tliere are four — one for each side of the root, transverse process and superior 
articular process ; and another on each side for the lamina, inferior articular 
process and the lateral half of the spinous process.” This phenomenon 
described by Professor Thompson explains exactly the condition found in 
the specimens described in this paper. The separated dorsal arch consists 
of the laminre, inferior articular processes, and the spine, and must be sup- 
posed to arise by a lack of fusion betiveen the two ossific processes from which 
each half of the arch is sometimes developed. 

This same condition is recorded by T. A. Willis,® of the Western Reserve 
University, Cleveland, Ohio. This observer lias made a study of the vertebral 
column of man in the very large colleetion of human skeletons in the Hamann 
Museum. The material surveyed by Willis included 748 spinal columns 
derived from Ameriean white and negro individuals. Thirty-one specimens 
■were found in 748 columns — that is to say, 4-28 per cent of vertebral columns 
exhibit the condition of congenital division of the vertebral lamina. Uni- 
lateral division of the lamina (on the right side in every instance) was found 
in S vertebras, and bilateral division in 23. Willis also describes spondylo- 
listhesis and the association of spina bifida w'ith congenital division of the 
vertebral lamina. 

In Willis’s series congenital division of the lamina occurred in the 3r 
lumbar vertebra in 2 columns and in the last pre-sacral in 29 columns. ic 
last pre-sacral vertebra was the 24th, i.e., the 5th lumbar, in 26 of the 
examples ; in the other 3 examples this unit ivas the 25th, i.e., a 6th hnniai. 

Willis quotes Le Double,^ who, in addition to describing 11 similar cases, 
gives a summary of the examples of the same condition repoite m le 
literature. Apparently congenital division of the lamina has been escn e 
in the 1st lumbar and the 1st sacral vertebra; on one occasion eac i, ni 
4th lumbar twice, and in the 5th lumbar on 29 occasions. le 
incidence of congenital division of the lamina evidently is on t le in 


vertebra, the normal last pre-sacral unit. mner 

In the series of specimens from Bantu natives describe m ‘.1 

congenital division of the lamina has been found in si.x ver e i® ^ 
in Le vertebral columns. In three skeletons the ast 
was affected, in one the penultimate, and m one the a skeletons 

vertel,r.u. The high incidence of this developmenta 

of Bantu natives is notewoitly. The five columns iv i ' skeletons, 

division of the lamina Avere included in a series o 
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From such a comparatively small number, it would not be Possible to 
represent the proportion of Bantu skeletons exhibiting 
the lamina as 5 out of 56, or as 9-1 per cent, but it may be f 
abnormalities were found in a systematic examination of all the Bantu 
skeletons in the department, for another purpose, and that no selection wliat- 
ever has been exercised. 


SUMMARY. 

1. An anomalous mode of development of the lower lumbar veitebiai 
occasionally results in the separation of the dorsal arch by a congenital cleft 
in the laminfe. 

2. In American white and negro races this plienomenon occurs in 4-28 
per cent of A'ertebral columns, in the Bantu races of South Africa the propor- 
tion seems to be higher. 

3. The condition of separation of the dorsal arch of a vertebra due to 
congenital division of the lamiine may be antecedent to the condition of 
spondylolisthesis. 

It seems probable that the dorsal arch, completely separable in the dried 
state, in Specimens II, III, and IV, in life was connected to the rest of the 
vertebra by cartilage, or more likely by fibrous tissue. 

The factors which bring about separation and dislocation of the vertebral 
body must be a matter of conjecture. Trauma must certainly be susi?ected. 
Perhaps a disease of ligamentous tissues, similar to that which precedes the 
occurrence of flat-foot in certain cases of gonorrhoea, might prepare the way 
for dislocation as a result of minimal violence. 

Other causes of forward dislocation of a vertebral body suggest them- 
selves — for example, caries of the body of the 1st sacral or .the 5th lumbar 
units, or fracture of the vertebral arch. Nevertheless, it seems that disloca- 
tion of the body of the 5th lumbar vertebra associated with separation of 
the dorsal arch, as described by Ziegler and quoted above, is most readily 
explained by the anomalous development of the lower lumbar vertebi'Ee of 
which examples have been given in this paper. 

I have to make grateful acknowledgements, first to Professor Raymond 
A. Dart, for placing the material at my disposal and secondly to Mr. E. L. 
Aolan to whose skill and care I am indebted for the photographs. 
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THE ORIGIN OF ACOUSTIC NERVE TUMOURS.* 

By H. ALAN SKINNER, 

DErARTJIENT OF ANATOMY, UNITOKSITY OF TORONTO. 


The many and varied contributions to the subject of acoustic nerve tumour 
during the last fifty years offer a complexity and divergence of observation 
and opinion that have endowed the question of the origin of these tumours 
with peculiar interest for the investigator, not only from the standpoint of 
the tumour itself, but also in the general field of nerve pathologv. 

The most outstanding contributions appear to be those of Henschen^ and 
Cushing.- In two articles, “Ueber die Geschwiilste der hinteren Schadelgrube, 
insbesondere des Kleinhirnbriickenwinkels”, and “ Zur Histologic und Patlio- 
genese der Klcinhirnbriickenwinkeltumoren”, Hensclien carefully reports liis 
findings as regards pathology and histology in a large series of cases. Cushing’s 

book. Tumors of the Nervus Actcsiicus, 
which appeared in 1917, embraces a 
wider field, including clinical aspects 
and surgical procedure, witli a review 
of the various pathological features and 
findings. In general Cushing appears 
to agree with Henschen’s conclusions. 

According to Henschen and other 
investigators the acoustic nerve con- 
sists of two distinct segments which 
differ from each other histologically. 
This applies to both divisions of the 
nerve. These segments of the nerve 
are designated as central and peri- 
pheral. The central segment is also 
referred to as the glial portion and the 
peripheral segment as the non-gliai 
portion. The glial portion has the 
histological characters of fibre tracts 
within the brain substance — that is to 
say, tire endoneurium and neurilemma 
sheath (sheath of Schwann) are 
missing, and tlie supporting tissue consists of glia-cells. In the periphera 
(non-glial) portion the endoneurium and neurilemma sheath are presen , a 
this segment therefore presents the appearance of a typical peripheral nerv . 
The structure of the nerve Avill be more fully discussed later. 



Fic. 358. — Henschen's reconstruction of 
an early nconstie nerve tumour. 


* This paper represents the result of work done tlirough the subvention of Tbc Ba 
Research Foundation. 
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Careful investigation of the available literature reveals nothing that is 
contradictory to Henschen’s statement that the tumour ongmates m the 
distal (peripheral, non-glial) part of the vestibular division of the eighth nei^e 
The most important confirmatory evidence of this assertion is the fact that 
all the small tumours, ivhich have been more or less accidentally found, have 
obviously been associated with the vestibular division of the nerve. The 
most interesting and well investigated early tumour is that described by 
Henschen, of which he made a reconstruction in wax, the illustration of which 
is reproduced here [Fig. 358 ). The facial nerve is seen lying alongside the 
tumour, the cochlear nerve is almost entirely hidden by the growth, while 
the vestibular nerve is seen to spread out at the central end of the mass, 
embrace the substance of the tumour, and then gradually disappear. At the 
distal end vestibular fibres again appear and pass off the tumour into a distal 


trunk. 

In the face of the evidence on this point, one can hardly deny the fact 
that the starting-point of tumours of the acoustic nerve appears to be on the 
vestibular division of the nerve. Henschen’s second point, that the tumour 
invariably occurs on the distal (non-glial) segment of the vestibular nerve, 
also appears to be well substantiated, and rvill be further referred to later. 

Having regard to these findings, several interesting problems are presented. 
First, what cell which normally occurs in the peripheral segment of the 
vestibular division of the auditory nerve is the type cell of the tumour ? 
Second, what is the normal structure of this nerve ? Third, why is this 
tumour comparatively common on this nerve and exceedingly rare, if not 
unknown, on other cranial nerves ? 

In order to answer these questions, and particularly the last one, a clear 
understanding of the development and normal structure of the eighth cranial 
nerve is necessary. The first consideration, therefore, is that of some of the 
embryological characters of this region. 


THE DEVELOPMENT OF THE EIGHTH CRANIAL NERVE. 

The various steps in the formation of the auditory vesicle will not be 
detailed here. This aspect of the embryology of the region has been well 
worked out by Streeter, and does not appear to play an important part in the 
elucidation of the present problem. Henschen, however, notes in this con- 
nection that the eighth cranial nerve differs somewhat from the other nerves 
m the fact that its peripheral portions are largely enclosed in a bony capsule 
by the developing petrous bone, which he states is not entirely developed 
from pre-formed cartilage but attains its final form through the later ossifica- 
tion of connective tissue. He notes this condition at the bottom of the 
meatus, where the auditory nerve comes in closest relation to the bone. 

The formation and development of the acustico-facial ganglion complex 
IS a problem which still appears unsettled. In some of the lower forms which 
liave been investigated from tlic standpoint of the development of the cranial 
ganglia, it would appear that certain contributions to the ganglion masses 
are inadc from ectodermal placodes. Knouffa reports that the acustico-facial 
ganglion mass of the frog receives a contribution from the ventromesial wall 
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of the auditory vesicle. The same author also credits Streeter with the state- 
ment that this ganglion mass is evidently not derived from the neural crest in 
man. He also quotes Giglio-Tos as describing in man lateral and epibranchial 
contributions. Adelmann/ reporting on the cranial ganglia of the rat, 
states that the auditory ganglion is a derivative of the common acustico- 
facial ganglion mass, owing its origin entirely to neural crest proliferation. 
W. His, jun.,® reporting on the development of the acustico-facial region in 
man, observed no placodal contributions. Also Weigner,® in a similar com- 
munication, was unable to detect any connection of the ganglion mass with 
the ectoderm. 

The form of the ganglion mass is characteristic. It early assumes a 
triangular or trefoil shape ivhich is an indication of the eventual splitting. 
Its position is ventral and slightly medial to the auditory vesicle. The facial 
portion can be distinguished at an early stage by the pale-staining character 
of its cells. It is also noticed that the ceils of this portion are the largest. 



Fig. 359. — Section from G*0 
mni. human embrjm showing 
acustico-facial ganglion complex 
and auditory vesicle. 


Fig. 300. — Section from the 
opposite side of the embrj'o of 
350, showing appearance of 
vestibular fibres. 


Fig. 3C1. — Section from 0-0 
mra. human embrj'o showing 
relation of ganglion mass to 
vesicle. 


For some time the remainder of the ganglion mass remains nndni e 
EYcntually the doi'so-lateral portion differentiates off as the vest) u ar 
ganglion, -while the remaining dorso-medial part results in the coclicar 
ganglion’ The mass of cells, at first separated by a thick layer of n^es'aderm 
from the auditory vesicle, gradually ataproaches it, and the first me ica 'oo 
fibres appears in the sections w'hicli were available for study 
These sections were of human embryos, and three photographs (Figs. ■ 
are reproduced to show the form, appearance, and relation P 

mass to the vesicle in human embryos of 6-0 and 9-0 mm. Fig. . 

the typical arrangement and the relations of ganglion inass and 
They are still separated by a distinct band of mesoderm. Hie P‘ 

ventral portion of the mass is the An/age of the ^ jatcral 

F/g. 360 the appearance of fibres is noted. These are from the dorso 
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portion of the mass and therefore are undoubtedly vestibular fibres. In 
Fio 361 a still closer connection of this portion of the ganglion mass with 
the vesicle is shown, while there is still no evidence of cochlear fibres. 

When the cochlear fibres have also made their connections it is apparent 
that the relations of the two dorsal portions of the ganglion mass (vestibular 
and cochlear portions) have changed. The vestibular ganglion has become 
more dorsal, the cochlear ganglion more ventral. At the same time the lateral 
(vestibular) portion is associated with the medial auditory root, while the 
medial (cochlear) portion is associated with the lateral root (His). This 
arrangement results in a crossing of the fibres. To illustrate this condition 
there is in Fig. 362 a copy of the semi-diagrammatic illustration of W. His, jun., 
which shows the arrangement at this stage. The relative positions of the 
ganglia and the course of their fibres are easily seen. One result of this shift 
in position is that the cochlear nerve is lengthened while the vestibular 
(Tanglion is brought nearer the brain stem. The cochlear neiwe is further 
lengthened at a later period by the twisting which it suffers in the formation 
of the spiral whorls of the cochlea, so that eventu- 
ally the nerve-cells of the spiral ganglion come to 
be much farther removed from the brain-stem than 
those of Scarpa’s ganglion. 

The crossing of the two divisions is not usually 
apparent in adult human sections, as one seldom 
obtains a block of tissue sufficiently large to include 
the entire nerve. In some of the smaller animals, G.v./ 

Iiowever, the normal arrangement can be deter- 
mined, and in sections of rabbit heads prepared 
during this investigation the crossing of the two 
divisions of the eighth cranial nerve was quite 
apparent. 

The question of the central connections of 
the fibres brings up a new factor. This is the sg?.— C opy of semi- 

appearance of the sheath-cells. From the work of Wm. His, jun. a— b. Brain 
Harrison’ it appears that the neurilemma-cells have G.c.;’co''cS''gaIgli“^; 

their origin in the ganglion mass and are neural t. Facial nerve, 
crest derivatives. At the same time, the entire 

length of the eighth nerve does not exhibit a sheath of Schwann (neurilemma), 
but in its central segment is glial in type, the glia replacing the endoneurium 
as well as the neurilemma slieath. The glia-cells which are present in the 
central segment of the nerve must have migrated from the brain-tube. It 
IS extremely probable that the cells observed by Neal® were glial cells in the 
act of migrating. It is further evident that no such migration of glia can 
occur until the central connections of the fibres are completed. It also seems 
probable that the fibres are functional before ensheathing begins. 

IVith regard to the migration of glia along the nerve-fibres, it is interesting 
to note that the vestibular fibres complete their connections before the cochlear 
hhres. It therefore appears reasonable to assume that migration of glia begins 
m the vestibular nerve at an earlier date than in the cochlear. As for the 
other ensheathing elements, there is no reason to assume that there is any 
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difference in the date of beginning ensheathment of fibres by neurilennna- 
eells. 

The work of Harrison show's that the neurilemma-cells originate in the 
ganglion masses as neural crest derivatives. The cells of the neural crest, 
therefore, give rise to at least two types of cell, the ganglion-cell and 
the sheath-cell. Therefore the elementary, uniform, neural-crest cell must 
eventually differentiate into two different types. These appear to pass 
through several stages. In the case of the ganglion-cells associated with the 
eighth cranial neiwe it is interesting to note that these cells do not develop 
as far frorn the embryonic type as the cells in other ganglia ; in other rvords, 
they remain as bipolar cells throughout life. On the other hand, there is no 
reason to sujrpose that the specialization of the sheath-cells is any different 
in this I'cgion from that iir any other. So that it appears possible that the 
gairglion-cells develop their final form, send out irroeesses, and make their 
connections before any sheath-cells hav'e developed to the point where they 





\ 


\ 




Fig. 303. — Diagram to illustrate tho dif- 
ferontiotion of nerve-colis and sheath-colis. 
A, Neural-crest coll; B, Bipolar ncrve-coll ; 
C. Unipolar nerve-coil ; D, Neurileinina blast; 
E, Neurilemma sheath cell. 


are capable of assuming their final role. 
A simple scheme of differentiation is 
indicated in Fig. 363. 

The result of this condition appears 
to be as follows : The vestibular fibres 
make their connections. The glial out- 
growth into the central end of the 
v'estibular division commences. Later 
the cochlear fibres make their con- 
nections. The glial outgrowth into these 
fibres then commences. Still later, the 
sheath-cells originating in the ganglion 
mass (neurilemma-cells) commence to 
grow centi'ally. It is therefore apparent 
that the glia of the vestibular nerve ivill 
progress further peripherally than the 
glial outgrow'th into the cochlear nerve 
before encountering the peripheral ensheatliing cells, which meeting takes place 
at a considerable distance from the brain-stem. 

The occuzTence of glia in the central segment was remarked by Hensciien 
and investigated as to its extent. His results were as follows : The tota 
length of the auditory nerv'e in an adult male amounts to 17 to 19 mm., m a 
female 16 to 17 mm., in a seven-month child, 15 mm. The apex of the g la 
cup in an adult male lies 10 to 13 nim. outside the middle cerebellar ’ 

in the female 7 to 10 mm. The border on one side can lie more distal tliar 
the border on the other. Sometimes the boundary lies at a sonren la 
different level in the trvo brairches of VIII, when it is likely to re soni 

what more distal in the vestibularis. ” , 4 ., + .ra- 

Fig. 364. is reproduced from Henschen’s article. It shon^ the ' - o 

ments of the vestibular nerve. At -V is situated the vestibular gangl 
The glial portion is plainly shown as the paler section 111 clistmc 1 

darker, peripheral part. . , . .^„fi 

Other investigators have determined the presence of a „ ■ I ‘ 
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Hulles {see Henschen) puts the point of junction only 5 
Henschen’s figures, however, seem to he more accurate. 
These place the point of junction near the plane of the 
porus and this appears to be correct, although one 
would think that the plane of the internal acoustic 
meatus would represent the most distal point to which 
the glia ever attains. This is a point, however, which 
requires corroboration. Henschen and others mention 
glial outgrowths in the nerve beyond this boundary. 
Ai indication of these is shown in Fig. 364. A few 
light streaks or patches are seen in the darker, peri- 
pheral segment. These presumably are glial islands, 
but it is possible that these so-called glial islands are 
only so in appearance, and on closer examination and 
by other staining methods will reveal themselves in 
other wise. This, too, is a point which requires cor- 
roboration. 

The investigation of the cranial nerves by means 
of gold and silver stains should throw very considerable 
light on this question. As we are more concerned here 
with the peripheral part of the auditory nerve, it is 
not intended to include any such investigation in this 
present paper, except to present Figs. 365 and 366, 
which are included to elaborate the text. They are 
preparations made by the gold sublimate method and 
photographed under low power. Fig. 365 is a section 
of the seventh cranial nerve, showing a normal peri- 
pheral neiwe with this, stain. Note the clear, orderly. 


mm. from the brain. 



Fig. 364. — Section of 
vestibular nerve, with 
facial nerve to left. To 
show glial and non-glial 
parts. —V, .Vestibular 
ganglion. (Henschen.) 



1 10 . nii.i. Fncinl ncr\ e. Gold sublimate 
stain. (Low power.) 



Fic. 3GG. — Auditorj- nerve. Gold subli- 
inate stain. (Low power.) 
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parallel arrangement of the fibres. Fig. 366 is a section of the auditory nerve 
taken close to the point of emergence from the brain. Note the apparent 
lack of arrangement and the spotting of the section with astrocytes. 

Summary of Development of the Auditory Nerve. 

1. The ganglion mass appears to be developed entirely from the neural 
crest. 

2. The vestibular fibres appear before the cochlear fibres. 

3. The final position of the ganglion mass is such that the vestibular 
nerve is shorter than the cochlear. 

4. Both branches of the eighth nerve show comparatively little lengthening 
in the course of their development. They are the shortest nerves in the body. 

5. The cells of both ganglia (vestibular and cochlear) retain the com- 
paratively primitive bipolar character. 

6. There is a glial outgrowth from the brain over the central segments 
of both cochlear and vestibular divisions. 

7. This outgrowth extends farther peripherally on the vestibular division 
than on the cochlear. 

S. The level of the glial boundary may be different on the two sides of 
the same individual. 


THE NORMAL STRUCTURE OF THE AUDITORY NERVE. 

In this section only the peripheral (non-glial) portion of the nerve will 
be considered. The jjeriphei'al portion of the auditory nerve is, in general, 

very similar to any otJier 
peripheral nerve. It possesses 
axones which have a sheath of 
m}mlin, with further sheaths of 
neurilemma-cells and endoneu- 
rium, the whole surrounded by 
epi- and perineurium. 

There are, however, certain 
features of the auditory nerve 
which are somewhat different 
from the ordinary type of 
peripheral nerve, particularly 
so in the region of the vesti- 
bular ganglion. 

The first point observed in 
examining this nerve under 
the microscope was that it 
appeared to be very heavy m 

its connective-tissue components. The connective tissue of 
epineurium is prominent, and more or less splits the neive in o 
cross-section of the nerve in the region of the vestibular g^nghon , . 
this fact (Fig. 367). Preobraschensky also notes this point (H n 
the peripheral side of this nerve the connective tissue t,,e 

. . .”. This unusual amount of connective tissue noimallj 1 
auditory nerve is of considerable interest in the presen mves i^ 



Fig. 367. — Humnn auditory norve, region of vesti- 
buinr ganglion. To show connective tissue elements and 
scattering of ganglion-cells. (Low power.) 
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When one examines the nerve under higher magnification it is apparent 
that the endoneurium is also involved in the increase in connective tissue. 
The number of fibroblasts is usually excessive, and at first sight the nerve 
presents something of the cellular 


picture of an embryonic nerve. Most 
of these cells can be identified as fibro- 
blasts in the trunk of the nerve. The 
other cell type present, the neuri- 
lemma-cell, is not so easy to identify, 
^lany nuclei, which fall on the border- 
line between the two types, are 
difficult to place in the absence of 
any other method of determination 
beyond shape and staining characters. 

Fig. 368 is a section of the eighth 
cranial nerve (human) stained with 
methylene blue. A number of fibro- 
blast nuclei are easily distinguishable. 
One small, oval, but nearly round, 
nucleus is visible. This nucleus takes 



the stain quite deeply in contrast to Fig. .SGS.— Xormal anclitoty nerve. Adnlt 

the fibroblast nuclei, whose chromatin len™''"’ oil-immersion 

is rather finely divided and easily 

addition to tins nucleus three borderline nuclei appear in the field. Two 

to f I’a^her darkly stained, yet difficult 

place, although they may easily be neurilemmal nuclei. The one which is 

H closest to the small, dark nucleus 

appears from its position to lie 
within the endoneurium of the nerve, 
which would confirm the assumption 
of its neurilemmal character. 

Fig. 369 is a similar section of 
an adult human eighth nerve, but 
stained with van Gieson’s stain, 
ihe fibres of the connective-tissue 
cells are iiow apparent. Once again 
It IS possible to distinguish several 

while^''thei™''l''^ ^vithout difficulty, 

nuclei which are more difficult. The 

graph are picked out as hiterStW 
j- ...^ spindle-shaped nucleus 








ic on stnin, oil-unmersion lens. 
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This latter nucleus, Avhile still oval, is more nearly round. These two cells, 
it is believed, represent the two supporting elements of peripheral nerve, 

the neurilemma-sheath and the connective 
tissue. The numerical relation between 
them appears to be, normally, about six to 
one in favour of the fibroblast. 

When one comes to examine the 
ganglia that ai’e associated with this nerve 
the problem becomes more complex. 
The questions at once arise, What is the 
normal structure of any ganglion ? What 
is the relation of the sheaths of the nerve 
to the sheath of the ganglion-cell ? What 
■'■.'■.■ff.y 'Ml' iMximtiW': are the so-called subcapsular cells of the 

ganglion? 

In the normal dorsal-root ganglion the 
ganglion-cells appear to arrange themselves 
most compactly around the periphery, 
forming a horseshoe-shaped arrangement, 
between the points of which the nerve-fibres 
emerge. In the central part there is a mix- 
ture of axone-fibres and nerve-cells, but 
around the periphery the ganglion-cells are 
close together and present the appearance 
of a closely packed mass of cells in which it is difficult to make out any 
nerve filaments. This arrangement is illustrated by Fig. 370, which is a 
low-power view of a section of a dorsal-root ganglion of a cat. 






Pi:.: "A; 


Fjo. 


370. — Low-powor view of dorsal- 
root ganglion of cat. 






Fro. 371. — ^Low-power view of spiral 
ganglion of rabbit. 


P 37 - 1 —Low -power view of ge"‘- 
c'idate ganglion of rabb.t. 
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A similar arrangement of nuclei and fibres is seen in the cochlear ganglion. 
In the various parts of the spiral one sees massed ganglion-cells with a central, 
core of nerve-fibres extending out into the ‘shelf’ toward the organ of Corti. 
The disposition of nerve-cells and fibres here is comparable to that of the 
dorsal-root ganglion. Fig. 371 is a photograph (low power) of the spiral 
ganglion of a rabbit. The arrangement is similar in the human. 

In the case of ganglia which occur on the trunk of a nerve, such as the 
geniculate ganglion of the facial and the vestibular ganglion, the arrangement 
ts somewhat different. Fig. 372 shows a section of the geniculate ganglion 
of the rabbit. The ganglion-cells tend to clump together, but in no definite 
order. The nerve-fibres are visible, coursing among the cells. They tend 
to isolate small masses of ganglion-cells, in which, however, the ganglion-cells 
themselves cling close together with very little intervening tissue. In the 
vestibular ganglion the scattering of ganglion-cells is more pronounced. Tlie 



Fig. 373. — ^Dorj^nl-root ganglion of cat. 
Van Gicson stain, oil-irnmersion lens. 


Fig, 374. — Same as Fig^ 373, showing 
part of fibrous capsule. 


nerve-cells tend to take a more isolated situation, being irregularly scattered 
through a wider area. Fig. 367, which is a low-power view of a vestibular 
ners’e section, illustrates this feature. The scattering is not, however, always 
as prominent as in this section, where it is especially marked. 

Figs. 373 and 374 are views of the dorsal-root ganglion taken through 
Uic oil-immersion lens. The so-called subcapsular cells are at once evident. 
They arc found lying about the circumference of the ganglion-cells and in 
close relation to tliem. Fine connective-tissue fibrils can be distinguished in 
these sections, lying in between the ganglion-cells. The subcapsular cells 
are lound occupying a place between tliese fibrils and the ganglion-cells ; in 
other words, they have the same relative position as the neurilemma-cell 
oceuincs m the nen-e-trunk. It appears probable that these subcapsular cells 
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are the same cell as the neurilemma-cell and that the ganglion-cell has, in fact, 
a double sheath— an outer one composed of fibroblasts and their processes' 
and an inner one directly continuous with the neurilemma-sheath of the nerve! 



Fjg. n76. — Genieulnto ganglion of rabbit. Van 
Gioson stain, oil-immersion lens. 


The size, shape, and general 
appearance of these subcapsular 
nuclei is exactly similar to that 
of the neurilemma nucleus. 

One also observes in these 
sections the close proximity of 
the ganglion-cells to each other. 
There is very little intercellular 
tissue. In Fig. 374 a portion 
of the capsule of the ganglion 
is shown. This consists of 
a number of layers of connective- 
tissue cells in which it is possible 
to distinguish typical fibroblast 
nuclei. This capsule runs in an 
orderly way around the ganglion 
mass, enclosing it in a fibrous 
sheath which is directly contin- 


uous with the perineurium. It is also noteworthy that there is no extensive 
migration of fibroblasts into the interior of the ganglion. Here and there a 
fibroblast nucleus can be identified, and between the ganglion-cells the fine 



Fig. 370, — CoeWear ganglion from 
human feetus of seven months. Van 
Gioson stain, high dry lens. 


i’lG 377. — Same case as Fi?. 37C. 
ml'ar ganglion. Van Gieson stain. 


fibrils mentioned above are evident. Nowliere is there seen anything 
nature of heavy fibrous bands or trabeculte. 
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In the geniculate ganglion of the rabbit {Fig. 3T5) under the oil-immersion 
lens the same general scheme is apparent, although here the pveture is some- 
ivhat different on account of the numerous nerve-fibres winch traveree the 
region. The subcapsular cells are readily identified, there is the same difficultj 
i/ recognizing any marked connective^issue structure, and the relation of 
ganglion-cells to each other is similar in the various areas where they ten 

to ^ consideration of the vestibular ganglion, and. as the 

cochlear division of the eighth nerve is closely associated with the wlmle. 
question which we are pursuing, its ganglion -will be figured at the same time 
for comparison. Figs. 376 and 377 are two photographs taken with the high 
dry objective. Fig. 376 is from the cochlear ganglion of a seven-month feetus. 
Fig. 377 shows the vestibular ganglion of the same subject. 

In the cochlear ganglion the characteristic features already pointed out 
are again seen. The ganglion-cells form a compact mass in -which each 
individual cell is in close relation ivith the .adjacent ganglion-cells. Inter- 
cellular substance is not present to any great extent. Nerve-fibres are not 
distinguishable except at the upper end of the section, w'here the beginning 
of a collection of fibres is visible. 

In the vestibular ganglion a very different picture is presented. The 
ganglion-cells are much more scattered, and numbers of nerve-fibres course 
through the field. The entire area is spotted w'ith nuclei which cannot 
be identified at this magnification. In comparison rvith the corresponding 
cochlear ganglion this area presents an irregular disordered appearance. In 
comparison with the geniculate ganglion, which presents a closer parallel as 
regards structure than the cochlear, the principal impression of difference is 
in the more cellular nature of the tissues lying between the ganglion-cells of 
Scarpa’s ganglion. 

The next two photographs show the cochlear ganglion {Fig. 378) and the 
vestibular ganglion {Fig. 379) under the oil-immersion lens. The differences 
previously pointed out are accentuated and confirmed. 

In the cochlear ganglion the massed arrangement is still evident. The 
ganglion-cells are in close relation -with each other, the intercellular tissues 
are scanty. Occasional nuclei are risible between the ganglion-cells, and these 
nuclei present the same characters of form and staining as the subcapsular 
nuclei observed in the dorsal-root ganglion, and are of similar size, shape, and 
staining character as the neurilemmal nuclei seen in the nerve-trunk. 

In the vestibular ganglion the differences are now very marked. Ganglion- 
cells are widely separated. The most striking observation to be made in this 
section is the very cellular nature of the tissues lying bet-ween the ganglion- 
cells. Large numbers of nuclei are apparent. Again, the majority of these 
present characters typical of subcapsular cells of other ganglia and of the 
ncunlcinmal nuclei. The significant fact here, however, is the lack of any 
kind of orderly arrangement of these nuclei. Whereas in other ganglia the 
subca])sular cells were definitely arranged in an orderly way about the circum- 
Icrcnce of the ganghon-cell, now they appear in a jumbled-up. irregularlv 
concentrated meaningless state of disorder. One would have difficultv in 
. sen mg a functional role to each of the irregularly placed nuclei occurrincr 
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in this confused accumulation. That a certain number are occupying positions 
definitely related to the ganglion-cells cannot be denied. The number tliat 
can be so placed, however, corresponds approximately to the number of 
nuclei of similar nature seen in other ganglia. In addition to these more or 
less normally situated nuclei there ai-e at least double the number of irregularly 
placed nuclei which occupy the areas intervening between the ganglion-cells. 

Some of the nuclei seen in Fig. 379 are undoubtedly fibroblast nuclei, 
but the number that can be so indentificd is very small. It seems to be more 
than probable that the great majority of these excess nuclei are not of a fibro- 
blastic nature, but, as their appearance and staining . reactions suggest, are 
closely related to the neurilemmal nuclei and the subcapsular cells. 



Fig. 378.— Cochlear ganglion from 
human fcetus of seven months. Same 
ns Fig. 370. Oil-immorsion lens. 


Fig. 370. — Same as Fig. 377. Vis- 
tibulnr ganglion seen ivith oil-immersio 
lens. A''nn Gieson stain. 


In the Immnn adult is reproduced the 
foetus Exactly the same conditions have been found dun g 

SI in the ee/ular nature of the luunau -tWfJXfr'this sit»- 

What is the explanation of the occuirence o 
tion ? One satisfactory answer presents itself. As 
development of this nerve the central connection is < 

earlier than in the case of the cochlear nerve On this acco j ^ 

“Sth has been able, in the case of in the 

greater distance from the brain-stem, J^^li resii ,l,eatli-eells 

remaining portion of 4 is to say, the neurilemma-c^^^^ 

developing from the ganglion Anlage— that is to J , j j.5ie, a con - 
brelc dilferentiated and ready to « “ ^Se 

'eSSoi: Sth’SSSs hndiaas, where, if we n,ay repe. , 


ORIGIN OR 


acoustic nerve tumours 


I;-).! 


it is stated : “The apex of the -linl C'"P •'» ‘‘Z 

outside the middle eerebellav peduncle, in the femnle 7 to 10 mm. I he border 
on one side can lie move distal than the border on tlie other, •‘^oinel lines 
the boundary lies at a somewhat different level in the two branehes of Mil. 
when it is likely to be somewhat more distal in the veslibnlans. It ini^h 
also be noted that Hcnschcivs findin»s in the case of small infants are in the 
same proportion as the findings in adults. For examine; “ a-month-old 
female, length of VIII, 15 mm. ; glial part 7 mm., non-glial S mm. 

The situation appears to be this. In the ease of the vestibular division 
of the eighth cranial nerve the ganglion AnUige differentiates into ganglion- 
cells and sheath-cells. The number of shcath-eells is sullieicnt for the 
ensheatbing of a certain indefinite distance of nerve-fibre. In the case of 
other ganglia this distance is considerable. But in the vestibular nerve this 
distance is short, and it has been further considerably decreased by (1) the 
early completion by the vestibular fibres of their )ieriphcral and central 
connections, permitting an extensive ensheathment at the central end by 
outgrowing glia-cells, and (2) the comparatively late differentiation of ihe 
neurilemma-cells, the peripheral cnshcathing clement, which also jrermits the 
glia-cells to reach further peripherally. When one says that the ncnrilemma- 
cells are comparatively late, one refers to the ganglion-cells that remain in 
the bipolar stage which represents an incomplete differentiation or develop- 
ment {sec Fig. .303). Therefore a considerable number of ncurilcmnia-eclls 
seems to be left over and to lie in their primitive position between the cells 
of Scarpa’s ganglion. 

Summary of the Normal Structure of the Auditory Nerve.- 

1. The strueture of the peripheral portions of the nerve-fibres is similar 
to other peripheral nerves. One recognizes axone-fibres, ncurilcmma-cclls, 
and connective tissue. 


t- 


2. There appears to be an increased amount of fibrous tissue present in 
the peripheral portion of this nerve. 

3. The ganglion-cells of the cochlear ganglion present an arrangement 
similar to that observed in other ganglia. 

4. The cochlear ganglion presents a normal arrangement of tissues occur- 
ring in relation to the ganglion-cells. 

5. The ganglion-cells of the vestibular ganglion are very scattered ; they 
occupy no regular position or arrangement in relation one to the other. 

6. The cells lying in the regions between the ganglion-cells of the 
vestibular ganglion are considerably increased in amount; they occupy no 
regular position or relationship to the ganglion-cells and present a disordered 
appear airce. 

7. These irregular cells resemble neurilemma-cells and the subcapsular 
cells observed in other ganglia. 


THE TUMOUR OF THE ACOUSTIC NERVE. 

It IS not intended here to enter into the clinical side of this condition 
although one or two points of clinical interest will be brought out. This part 
of the problem has been earefully investigated by Cushing, and the readm- is 
lefeiied to his work for clinical details that are omitted here. 

VOL. XVI. — NO. 63. 


30 
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The next step in the investigation is the examination of tumour material 
or the purposes of tliis paper five tumours were examined. For the maioritv 
, /"d'^bted to Dr. K. G. McKenzie, of the Surgical Department 

ot tJiis University, whose assistance has been greatly appreciated. In all 
cases where it was possible to obtain fresh tumour material in the operating 
room, portions of tumour were placed in formol-bromide solution for examina- 
tion by the gold sublimate and silver carbonate methods. In all cases a 
complete examination of all material by the ordinary staining methods was 
carried out. 

The gross appearance of these tumours is not ahvays identical ; in fact 
two groups are distinguished clinically, which division is more or less borne 
out by the microscopic examination. One group consists of large, lobulated, 
knobby tumours, which ivhen cut into are tougli and fibrous, bleed free!}', 
and often appear cystic in places. The other group as a rule consists of rather 
smaller tumours, which more resemble the white matter of the brain in their 
cut surface appearance and consistency ; they are more easily removed piece- 
meal, and do not bleed so extensively. 

The first impression on examining these two groups is that one is dealing 
w'ith two different tumours, one of which suggests a glioma, the other a 
fibroma. This would fit in perfectly -with the two parts of the auditory nerve, 
and also with the divez-gent opinions of different authois. The two types, 
however, are not so well marked off. The tumour varies from one extreme 
to the other without any essential change in the character of its components. 
What these components ai-e is a subject of prime importance. 

When one considers the variety of terms which appear in the literature 
in description of the ceil type of this tumour, one anticipates some difficulty 
in arriving at a determination of the type cell. While it is our intention to 
present only two of the five cases examined by us, it will, one thinks, suffice, 
as the other three cases present no findings which are not appai'ent in the tuo 
given, and also a careful investigation of the reported cases, where detailed 
descriirtions of the microscopic findings appear, should convince one that ai 
these tumours have the same essential characters. 


The first case had a typical history of some four years’ duration. ic 
jiatient underwent an operation and a portion of the growth Avas remme 
It Avas one of the tough, fibrous tumours, and considerable bleeding 
encountered, so that a complete removal rvas inadAUsable if not impossiic. 
About six Aveeks after the operation the patient died. The material piesen 
here Avas obtained at autopsy, and consists of a large piece o tumoui av 
Avhich is bound up a portion of the eighth cranial nerve. 

Fie. 380 is a vierv of a cross-section of the entire mass. Tins pi g U 
is about double the actual size. It Avas made from a celloidm section a no ^ 
Avith hannatoxylin and eosin. At the right of the section le n 
curving into the substance of the tumour mass. The m • ’ section, 
appearance of the tumour is suggested by the uneAmn j ^ j.cn 

Large cystic areas are visible, into some of winch 

place. The upper, central portion of the tumour, ’ P tumour tissue, 

no evidence of degeneration and appears to be a sob mass 
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Fio. 380. — Acoustic ncrvo txtmour. Ha'inntoxylin nml 
cosin Rtnin. ( X 2.) 


When one examines this area closely it presents a molllcd or marbled apiiear- 
ance. This charaeter can be directly correlated with the low-power pict\ircs 
of the area. It is from this 
undegei\erated region that 

the photographs of this , 

tumour were made. ' ■ ' 

Before going on to the 
examination of the tumour 
itself, a view of the nerve 
as it enters the mass will 
be of interest. Fig. 3S1 is 
a photograph of the nerve 
under the oil-immersion 
lens. A few small dark- 
staining nuclei are visible, 
but the majority arc 
undoubtedly fibroblastic ; 
more fibroblasts are present 
than in the normal nerve. 

The nen^e tissue here, too, 
seems to have a more 
fibrous appearance than 

that of normal nerve, suggesting a replacement of nerve fibrils by fibrous 
tissue. Somewhat deeper in the substance of the tumour it is impossible to 
recognize anjdhing like nervous tissue. The fibres shown here simply 
spread out in all directions and are soon lost in the tumour mass. The 
appearance presented by the nerve in this section is that of a brisk' fibro- 
blastic reaction. 

On examining with the low 
power an area where no degen- 
eration has taken place, the first 
impression is one of fibrous tissue. 
This is more or less the typical 
jiicture presented in many eontri- 
butions to the pathology of this 
condition, and descriptions of 
fibious areas with a palisade 
arrangement of nuclei are so 
general that this palisading has 
almost become the essential point 
in diagnosis of tumours of the 
acoustic nerve. Penfield,’’ in a 
recent article, stresses this pali- 
saded arrangement and the 
general disposition of the fibrous 
Tj. , tissue. 

there i's 

>pe ot cell oecunmg all through the substance of the tumour. 


vans.- 




- XT' 

- - v' • 



Fio. 381.— Auditory nerve entering tumour. Van 
Cliesotx stain, oil-immersion lens. 
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In some mens where the flbimis bands ate particularly lieavy, it is almost 
impossible to distinguish anything but Bbi-oblasts ; in other areas. ivl,ei"the 

fibrous tissue is not so dense, one 
sees a variable number of smaller 
nuclei taking a more or less 
prominent part in the picture, 
depending on their concentration 
in any one region. In Fig. 382 
there is a general view of the 
average sort of tissue found in 
a t3ipical area of an acoustic 
tumour of the fibrous type. 
Bands of fibrous tissue are a 
prominent feature. The nuclei 
associated with these bands are 
obviously fibroblastic in appear- 
ance, and u'ill be more clearly 
shown with a higher magnifica- 
tion. In addition to this frank 
fibrous tissue one also sees, scat- 
tered through the field, smaller 
dark nuclei, in varying numbers. 
It is difficult to distinguish at 
this magnification what sort of 
nuclei these arc, the low jrower being entirely inadequate for determination 
of type. The mottled or marbled aiopearance, referred to earlier in the 
description, is explained by the veining of the cut surface by fibrous bands, 
whicli appear light in contrast to 
the darker areas of nuclear con- cvy iTvl 
centration. In Fig. 383 another 
area is shown. Here an accumu- 
lation of small dark-staining cells 
is located in one place, forming 
a sort of nest, cut off by heavy 
fibrous bands. Note the com- 
pact crowded nature of this nest 
of cells and compare with low- 
power views of the second case. 

It is not difficult to imagine such 
an island, choked off by the 
lieavy fibrous tissue, undergoing 
some kind of degeneration. This 
tjqie of picture is frequently seen 
on looking over preparations of 
this tumour. It is also noticed 
(ire Fig. 380) that this tumour 
has suffered considerable degen- 
eration in some areas, jiarticularh’' cx'^stic degeneration. 


Fio. 382. — Acoustic iiervo tumour. Typical area under 
low power. Htematoxylin and eosin stain. 










!!Ri! —Acoustic nerve tumour under low power. -Ire-i 

ofn.rat"nesr H.-cmatoxTlin and eosm stn.n. 


It is probable that 
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Kk: :)84.— A(-oiistie iicrvo titinoiir. 
ribrou*^ bnnd under oibiiumoi'sion lens. 
Vnn Gjcson stnin. 


tliese nests of cells, their eirculalion cut off by the innvkcd (iijrosis, arc flic 
points -where necrosis first takes place and degeneration sets in. 

Examination of the tissues with a 
higher magnification indicates more jirc- 
cisely the nature of the cells present. In 
a typical fibrous area, in one of the 
fibrous bands, a picture as showiv in 
Fig. .384 is presented. Associated with 
these bands are nuclei Avhich arc definitely 
fibroblastic. The nuclei are elongated in 
the direction of the fibres ; tbc chromatin 
is not massed, but more or less thinly 
dispersed throughout the nucleus. The 
length of the nucleus is usually many 
times greater than its breadth, 'and the 
definite association of this type of nucleus 
with fibrous tissue and its absence in 
other situations confirms its identity. 

When we turn to an area such as pre- 
sented in Fxg. 383 , where there is a nest 
or accumulation of smaller dark cells, or 
to an area lying between two fibrous 
bands, an area which might be referred 
to as a cellular area in distinction to a 
fibrous area, we find a different picture (F/g. 385 ). Here is a collection of 

nuclei wliich bear no resemblance whatever 
to fibroblasts. They are small, oval but 
nearly round, and only one or two of the 
many nuclei m the field suggest that they 
might be fibroblasts cut obliquely. No 
fibres can be distinguished. Tlie cells 
i ^ a«'‘'^ngedin nokindof order 

a. P°^‘tions and occupy: 

^ possible relation to one another. 

t fiat this IS a second type of cell is evident 
It IS also evident that these cells occur in 
no sort of ordered arrangement but occupy 
a position far removed from such— in fact 
the ])osition of tumour-cells. On lookiim 
mer the section one repeatedly identifies 
these two types. The fibroblast nuclei are 
areaT associated with fibrous 

a 'V T processes cannot be 

mSeS! ’ ‘yp' 

trai'' '“"’P"® ‘"-o 


O,-' 



i ,v 0 


- 
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r'oii 1 -'Acoustic nerve tinnoiir 
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nerve on the one hand and the neurilemma nuclei and subcapsular nuclei 
on tlie other. If one then compares the smaller cells of the tumour with the 
cells which_ are seen so abundantly in the region of the vestibular ganglion, 
one immediately sees that these two have nuclei of the same shape, size, and 
staining characters. 


The second specimen illustrates the conditions in tlie other type of 
tumour— the softer tumour which resembles the white matter of the brain. 
A section of the entire tumour cannot be shown, as the material was obtained 
at operation and consists of pieces of tumour which vary in size from that 
of a small pea to a bean. This material was ‘spooned out’ by the operator. 
The tissue is fairly uniform in consistence and presents no cystic areas or 
Other macroscopic evidence of degeneration. It is a pale pinkish-white colour 
which takes a slight yellowish -brown tinge on fixation in formalin. The 
usual staining technique was carried out on pieces which were fixed in formalin 

and in Zenker’s fluid. Other 
pieces were placed in formol- 
bromide for examination for 
neuroglia. 

In sections stained with van 
Gieson’s stain a general fine 
fibrous network can be made 
out. This is readily seen with 
the low power, and between the 
strands of the network one sees, 
generously distributed through- 
out the section in a more or less 
uniform fashion, cells which 
have a small nucleus. The 
striking difference between the 
low-power views of the two cases 
is the absence of tlie heavy 
fibrous bands in this second case, a circumstance of some significance when 
considered in the light of the fact that this second case presents no e^’iclence 



of degenerated areas. 

An excellent idea of the relation of fibrous tissue and cellular areas is 
obtained from a low-power view of a section stained by the Pal-Weigcrt 
method. It also emphasizes the very striking nature of the picture as seen 
under the low power of the microscope. Fibrous areas occur irregularly here 
and there throughout the section, but scattered everywhere are the smal cr 
nuclei, which stand out clearly and distinctly in the light areas where le 

fibrous tissue appears to be missing {Fig. 3S6). , , i.prr 

It is also noteworthy that these small cells which are so plentiful 
are nowhere compressed together into anything resembling a ceh-nes • , 

as was seen in the first case. This fact, along w-ith the picvious} 
difference in the fibrous content and the lack i,ction 

second case, appears to point out the process which results in the p 

of cystic and other degenerated areas. 
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In a hWi-iiowcr view of lliis scclion stained liy Die I’til-Weijierl mellind 
the nuclei can be more clearly seen and Ihc distimdion bclween the two ty[)cs 
confirmed. With this stain the fibrous tissue shows darkly, whde Ihc non- 
fibrous areas arc clear. Fig. 3 Sr is a high-power (dry) jiholograph of a 
typical area of the second ease stained by this mclhod. Ml Jiuclei which, 
from their shape, can be identified as filiroblasls are dclinilcly associated 
with the dark fibrous strcak.s. On Die other liaml. the smaller nuclei ajipear 
constantly in the clear areas where fibroblasts arc never seen and where there 
is no indication of fibrous tissue. This appearance is rein-oduccd by other 


staining methods. 

This tumour was also investigated from the stand}ioinl of neuroglia 
content. All sections stained for ncuroglia-eclls and processes were negative, 
as was the case in one other tumour so examined. 

There seems to be no positive evidence that neuroglia plays any part in 
the production of this tumoiu', not only from this present investigation but 
also from a careful examination 


of the literature on this question. 
Taken along with the results of 
Henschen’s investigation, Avhcrc 
he asserts definitely that in no 
case was any direct connection 
of the glial part of the nerve 
with the tumour made out, one 
can with reasonable surety affirm 
that this tumour is not a glioma. 

In the investigation of 
tumour material from five cases 
no ganglion cells have been 
identified in the sections. Nor 
has there been any evidence of a 



growth of nerve-fibres such as one .,0- nv,. i.- 1 • t . 

° , , I'Jo. 38(. — Drj- liigli-powcr view of ncoustic tumour 

sees m an amputation neuroma. (second typo). Weigert stnin. 

It is always possible that an 


occasional ganglion cell may turn up in the examination of one of these 
tumours, but there should be no hesitation in stating that these tumours are 
not neuromas. 


The only remaining possibilities that are at all likely are the connective 
tissue and the neurilemma sheath of the peripheral portion of the nerve. In 
fact it appears to be the general opinion that one of these cells is the type 
cell of this tumour, with a tendency to label it a fibroblastoma. In the light 
of the present investigation it is the author’s opinion that the neurilemma 
sheath cell (or its precursor, the ‘neurilemmablast’) is the type cell of the 
tumour, and that the large amount of connective tissue which is so often 
present in such amount as to make a diagnosis of fibroma (or fibroblastoma) 
frequent, can be regarded as a reaction to the growing tumour-cells in 
an attempt to wall them off and restrict the untoward growth. It is inter- 
esting in this connection to note the fact that the probable origin of the 
neurilemma-cells is from the neural crest—that is to say, from the ectoderm—- 
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while the fibroblast is a mesodermal in-oduct. Trotter’s^ view of a coiifiict 
or reaction between the two tissues is of interest on this point. 

In regard to the two tj^pes of tumour described, one point of interest 
wliich would be worthy of further investigation is the relation of the type 
of tumour to the clinical picture. The very fibrous type with degeneration 
processes might well be associated with a different type of history from that 
of the more cellular type. In the two cases given here the distinction 
between them as regards clinical history is slight, but it nevertheless seems to 
be a point that is of practical importance. In this connection it is worthy 
of note that the more cellular ty'pe of tumour is much more easily handled 
at operation, as the fibrous type tends to bleed when torn and is also more 
liable to be adherent to dura and other tissues. With regard to adherence to 
surrounding tissues there is considerable evidence in the literature, particularly 
in Henschen’s series. Unfortunately one cannot determine accurately from 
the description of the histological findings in the reported cases what was 
the relation of fibrous tissue to the second type of cell. It is thus difficult 
in most cases to determine whether any particular tumour should be classed 
as a fibrous or a cellular type. It is also probable that many tumours occupy 
an intermediate position between the two tj'^pes. The possibility, however, 
that the fibrous t}'pe represents a slorv-growing tumour, well walled off by 
fibrous tissue, is a point of sufficient importance to be investigated in the 
future, as it would be of considerable interest clinically to determine from 
the history and symptoms, if possible, whetlier the tumour were fibrous or 
cellular before the case came to operation. 

In nearly all the cases reported by various authors the two cell types 
— a fibroblast and a smaller, rounder cell — are noted. The smaller cell is 
usually interjjreted as glial, although many possibilities are advanced. The 
fibrous tissue, ho-wever, always receives more attention, M'ith the result that 
the most common diagnoses vary from fibroma to neurofibroma and fibro- 


sarcoma. 

The areas occupied b}'^ the smaller type of cell are frequently referred 
to as oedematous areas. This assumption is probably due to the distribution 
of the nuclei, which frequently are rather more rvidely seioarated than one 
would expect. These regions are, however, solid, and in the cellular tjpe. 
where they are most common, one does not find any frank oedematous aiens. 
It seems more probable that the apparent space betw’een the nuclei is taken 
up by the c3doplasm of the cells. In the normal nerve there appears to ic 
onty one neurilemma-nucleus to each segment of the nerve-fibre. The enj, i 
of one segment (between tw'o consecutive nodes of Ranvier) vaiies lom 
0-1 to 1-1 mm. One presumes, therefore, that one nein'ilennna-cell is aie 
to iJrovide a thin sheath for a considerable length of nerye-fibie. If ^ 
lemma-cell is then removed from its functional situation ond a oucc 
resume the spherical form, it is evident that the cytoplasm ui I 

considerable space. This also appears of interest m respect to 
ganglion-cells of the vestibular ganglion, and suggests _2nnn<;ible 

lemmablasts’ filling in the area between ganglion-cells are ^ isolation 

for this scattering. It is also interesting to observe the effect o 
of a groiqj of tumour cells bv' heavj' fibrous tissue such as is s lou n 
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Here the iwclci are vcrv dose loftcthcr. sujij'csUun a coiniMTSsioti nod 
disappearance ofthc cytoplasm, the nuclei heitvg Ihe Iasi portions to (Icfrencratc. 

If one accepts the ncuvilcnuua-ccll as the type cell of the acoustic nerve, 
tvnnour. the question of some otlicr nerve linnours liecoincs of interest. If is 
well known, for instance, that bilateral acoustic nerve tninonrs arc freipiently 
associated with von Recklinghausen's disease, generalized ne.nrolihroinatosis. 

It seems very probable to the author that this condition may also reveal itself 
as the same type of tumour formation as occurs on the eight nerve. 1 here 
is, of course, no evidence to this effect in the ])rcsent contribution, 'riie 
hypothesis, however, presents some interesting possibilities. It is suggested 
that all these tumours arc closely bound up with the question of the cnshcath- 
ing of nerve-fibres. The cnshcathing of peripheral nerves seems to involve 
two processes. The first is the gradual extension of the neurilemma sheath 
along the nerve-fibre. The second suggests itself as a reaction of the mesoderm 
to the cells of the sheath of Schwann. Under certain conditions naked 
nerve-fibres have been observed to occur in mesodermal surroundings without 
producing any marked reaction. Generally speaking, however, when there is a 
sheath of neurilemma-cells ]u-cscnt there is always produced an cndoncurium 
formed of fibroblasts. One would think that the ncnrilemma-cclls presented 
an especial stimulus or irritation to the mesoderm, so that a second cnshcath- 
ment or walling off the neurilcmma-cclls takes place. Is there any evidence 
to support such a contention ? Leaving out the evidence of tumours such 
as are dealt with here, which in itself is not sulfieient evidence, thcic is one 
fact that seems very significant. This is the behaviour of the neurilemma- 
cells following nerve section. It is a matter of frequent observation that in 
the degenerating part of the nerve there is considerable evidence of activity 
on the part of the neurilemma-cells. This is principally exhibited as an 
enlargement or swelling of the whole cell, with some change in its form. This 
would suggest an inherent quality or potentiality of these cells to rc\'ert to 
a more embryonic state, which condition would appear to be bo\md up with 
the growth and regeneration of nerve tissue. The supposition that seems 
natural is that these cells possess the power to increase in size, divide if 
necessary, and take up an active proliferating role in contrast to a normal, 
passive, ensheathing function. Is this potentiality of the cells the irritant 
quality that causes the ubiquitous fibroblast to wrap the nerve round with 
an extra outer sheath ? If one could suppose such a condition, one could 
easily visualize, in the case of generalized neurofibromatosis, the neurilemma- 
cells escaping from the ensheathing fibroblasts, which cells in turn would 
hasten to surround the proliferating neurilemma-cells. If this condition 
repeated itself frequently, as might easily be the case were the nenrilemma- 
cells particularly potent, or the fibroblasts generally unequal to their task, 
then the ease with which multiple tumours would spring up on the course 
of nenes is apparent. That the pi-imary cause of generalized neurofibro- 
matosis lies in a liyperplastic activity of the neurilemma-cells is somewhat 
borne out by the fact that other disturbances in cells of ectodermal origin are 
usually aiyarent in the form of pigmentation of the skin, moles, abnormal 
growths of hair, and other manifestations. 

It seems distinctly probable that the neurilemnia-cell is the type cell in 
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a large group of tumours. With regard to the particular problem here, it 
IS apparent that if these cells have the potentiality of growth and increase 
barely restrained at all times, and ready to appear quickly as seen in the 
case of regenerating nerve, then such a situation as has been shown to be 
present in the region of the vestibular ganglion must always present a distinct 
possibility for the production of a tumour. The action of the fibroblasts is 
also thereby explained, and the final form and character of the tumour is 
only an indication of the ability or inability of the fibrous tissue to cope 
with the neurilemma-cells. The fact that the peripheral part of the eighth 
nerve is particularly heavy in fibrous tissue is another indication that this 
tissue is called out wherever there is present the stimulus of potent neuri- 
lemma-cells. 

One more side to the clinical problem may be reiterated. A point which 
has not received the prominence it deserves is the fact that the vestibular 
nerve is the starting-point of the tumour. Most of the clinical histories record 
symptoms associated with the cochlear nerve, but careful investigation of 
the vestibular reactions does not appear to be a common procedure. Many 
cases have been remarked in which the hearing was good until a short time 
before operation, which is not surprising if tire vestibular nerve is the primary 
seat of the disease. In this connection it is interesting to note in Cushing’s 
historical review a case repoi'ted in 1810, where a woman of 88 had primary 
vertigo, followed by headache, loss of vision, and tlien deafness in the left 
ear. The importance of the point is that the vestibular reactions in suspicious 
cases is of primary interest and may yield valuable information on the subject 
of early diagnosis. 


GENERAL SUMMARY AND CONCLUSIONS. 

1. Acoustic nerve tumours arise on the vestibular division of the eighth 
cranial nerve, usually distal to the jrlane of the porus acusticus internus. 

2. The type cell of the tumour is the neurilemma sheath cell. 

3. The central, glial segment of the nerve is never primarily involved 
in the tumour. 

4. The somewhat exact position of their origin in the peripheral segmcn 
is dependent on peculiar factors in the embryological development of t ns 

nerve. . . 

5. Tlje fibrous tissue, often present in large amounts, is in the na t 

of a tissue reaction. . . H 

6. This reaction between neurilemma-cells and fibrous tissue is norma . 

observed under various circumstances. , 

7. The tumours may be divided into two types, a cellu ai } pe * 

8. The type is determined by the ability or inability of the fibroblasts 
to confine the Rimour-ceils. 


The author wishes to express his thanks to Professor . . ' ' 

for his advice and assistance, to Dr. E. A. Linell for lus ac n 
and constant help throughout this entire investigation, and to u . - . 

for her valuable assistance in technical matters. 
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TUBERCULOUS BACILLURIA : 

ITS INCIDENCE AND SIGNIFICANCE AMONGST PATIENTS 
SUFFERING FROM SURGICAL TUBERCULOSIS. 

By R. I. HARRIS, 

ASSISTANT SURGEON TO THE HOSPITAL FOR SICK OIIILDREN, TORONTO. 

It has not been generally recognized that tubercle bacilli may be recovered 
with remarkable frequency from the urine of patients suffering from bone 
and joint tuberculosis. From time to time reports have appeared in the 
literature rvhich record the incidence of tubercle bacilli in the urine of 
patients suffering from tuberculosis (usually pulmonary tuberculosis). Such 
examinations have revealed a percentage of positive urines, which, while 
not great, was unexpected, since they occurred in patients Avho presented no 
symptoms of renal tuberculosis. These symptomless cases of tuberculous 
bacilluria have usually been interpreted as evidence of the excretion of 
tubercle bacilli by the kidney, though such a conclusion is based upon slight 
foundation. The present investigation not only demonstrates the frequent 
occurrence of tuberculous bacilluria amongst surgical patients (as high as 
87 per cent), but indicates that the tubercle bacilli probably originate in 
foci of renal tuberculosis. As far as I have been able to ascertain, the 
demonstration of such a high incidence of renal tuberculosis amongst 
tuberculous patients is a new observation, and since it throws some light 
upon the difficult pathology of renal tuberculosis, it is of sulTieicnt 
importance to merit careful .scrutiny. 

For a proper conception of the importance and significance of tuberculous 
bacilluria amongst surgical patients it is necessary to consider briefly the 
pathology of surgical tuberculosis. The course of events leading to the 
inception of foci of bone tuberculosis can best be studied in clnldren. since 
in them the disease has existed for a relatively short time and the picture i.s 
not confused by secondary extensions of the disease or exacerbations of ok 
foci. The great majoritj^ of such patients are infected from human cases o 
open pulmonary tuberculosis, and as the infection is air-borne tlie common 
primary focus is in the lung. Such a primaiy pulmonary lesion is small, t 
is of importance, not only because of the damage it produces in the lung. >u 
also because it is a focus from w'hich tuberculosis may be clisseminatw o 
other parts of the body. Tubercle bacilli readily leave the primarj ocus 
and pass in the lymph-stream to the nearest lymph gland. Tlicre t lej sc 
up a fresh focus of tubei-culosis. From this secondary lesion the\ again p 
in the lymph-stream to the next gland in the cliain. By a series * 
steps the disease progresses until the Avhole of the lymphatic chain ^ 
the area of the primary focus is the seat of tuberculous . T.f /. p,(,t 

tuberculous adenitis when the primary focus is in the lung. 
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most primarv pulmonary lesions terminate at tins slajre Ip- a slo\\ meuase 
in resistance Avhieh permits the aefensive mcehanism of the hotly to stamp 
out the infection. Healing at such a stage probably represents t lie type ol 
tuberculosis from ^vhieh the majority of us have uneonseiously suffered. 

In certain cases, however, the disease progresses. From the nuiss ol 
tuberculous mediastinal glands, tubercle bacilli reach the blood-stream by 
way of the thoracic duct. Usually they do so in relatively smtdl numbers, 
and no doubt, under ordinary cireumstanecs. these scattered invaders of the 
blood-stream are effectively disposed of by phagocytosis in various organs 
of the body. Under certain conditions, however, a single organism or a group 
of organisms may gain a foothold in distant tissues and there set u]) a frc-sh 
focus'^of tuberculosis remote from the primary lesion. In this fashion single 
or multiple isolated foci arise in ain* part of the body. 

Although it has no important bearing upon the inception of foci of bone 
tuberculosis, mention should be made of tlie facts that the body may be 
invaded at other points than the lung and that the sjn-cad from the jn-imary 
focus may be along other pathways than the lymi)hatics. Primary foci may 
be implanted in the tonsil or in the iirtc.stinal mucosa as well as in the lung. 
Two or more primary foci may be present at the same time : in all jn'obability 
this is more common than is suspected ; at any rate it frequently can be 
demonstrated that patients have, for example, primary foci in both lung 
and tonsil. As is the case in the lung, the common path of sjjrcad from 
tonsillar and intestitral foci is by way of the lymphatics — and results in 
tuberculous cervical adevritis aird tuberculous mesenteric adenitis. While 


lymphatic spread is the most common occurrence, the blood-stream may 
be directly invaded by rupture of a caseous focus into an adjacent vessel. 
In the lung the primary focus may rupture into a bi-onchus and be disseminated 
to all parts of the bronchial tree, giving rise to tuberculo\is bronchopneumonia. 
In the etiology of bone tuberculosis the lymph-stream is the important means 
of spread, since the other pathways tend to produce such massir'^c infections 
(tuberculous bronchopneumonia, miliary tuberculosis, or tuberculous menin- 


gitis) that death rapidly ensues. The common primary foci and their common 
paths of spread may be represented diagrammatically as in Fig. 3S8. 

Among the most common of the hicmatogenous foci whose origin has 
been described are those lesions of bones and joints which constitute surgical 
tuberculosis. Tlie haematogenous nature of joint tuberculosis does not 
appear to have been sufficiently stressed. At any rate the conception com- 
monly exists that tuberculosis of a joint is tuberculosis of a joint and nothing 
more. Such, of course, is not the case. Their hrematogenous nature makes 
it e\ ident that every such lesion must have arisen from some pre-existing 
primary focus. It is commonly true that the primary focus is inconspicuous 
and symptomless, while the bone lesion is evident and the source of many 
signs and symptoms ; nevertheless, the existence of tuberculosis in a bone 
predicates the existence of at least one other focus of tuberculosis from 
uhich it has arisen after invasion of the blood-stream. 

Of even more importance for our present purpose is the evident fact 
that if tubercle bacilli have been present in the blood-stream in numbers 
suihcient to produce one focus of haematogenous origin, it is possible and 
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even probable that other hasmatogenous lesions may have been laid clown. 
This is indeed the case. One has only to examine a number of patients with 
bone and joint tuberculosis to discover that many of them have multiple 
lesions. In a series of 100 patients whom I have examined for this purpose, 
more than half, on adequate examination, displayed multiple foci of hfemato- 
genous origin. Some years ago Peabody,^ in studying a series of cases of 
Pott’s disease, was able to demonstrate that certain of them presented multiple 
separate foci of Pott’s disease in the same spine. 

Renal tuberculosis originates by infection of the kidney from the blood- 
stream. It would not be unreasonable, therefore, to expect to find this tuber- 
culous lesion more commonly amongst patients who have bone tuberculosis 



than amongst those who have only ^ \ tuberculous 

the blood-stream has been invaded, and the intensity 

septicmmia is evidenced by the presence of jf the blood- 

the disease is still limited to the seat of the tact. The 

stream has been invaded, there is «« ^ w been outlined gives 
conception of the etiology of bone tuberculosis w i tuberculosis in 

an added significance, therefore, to the occurrence of lenaJ 
patients who have bone lesions. For these masons a 
culosis arising in one of my surgical patients arou 
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kiwwn difficulty in diagnosing early renal tuberculosis mmlc d seem possii)!c 
that careful examination of a number of patients would reveal cvulcncc ol 
renal tuberculosis in some who presented no obvious sym]doms. hucii an 
investi<Tation was carried out. and the results form the basis of the present 
paper. ^ The investigation consisted in the careful examination of t lie urine 
from a considerable number of patients suffering froin bone and joint tribcr- 
culosis. Urine was collected under sterile precautions into a sterile rcecplaelc. 
Part of it was examined chemically and microscopically, and the sediment 
from the remainder was inoculated into a guinea-pig. When the rcjrort of 
the guinea-pig inoculation was received at the end of two months, a second 
spechnen was collected and dealt with in a similar manner. A series of such 
tests was carried out at intervals of two months as long as the patient was 
under observation, so that there is available for most of the patients a long 
series of urinalyses extending over periods of eighteen months or two years. 
The first patients were all adults, but later the series was expanded to include 
a number of children. 

In all there have been examined by this method 13 adult patients and 
67 children. Some of the former have been observed over five years ; in the 
majority, however, the period of observation has been two or three years- 
The juvenile cases are more recent, since work on them has been carried out 
only during the past eighteen months. Of the adult eases, IG (37 per cent) 
were found to have tubercle bacilli in the urine, intermittently or constantly. 
Amongst the children, 9 (IS-S per cent) w'crc similarly positive. For pur- 
poses of comparison similar observations were carried out on a number of 
tuberculous patients without boire and joint involvement. Amongst these 
patients (49 in number), 4 (8-8 per cent) had tubercle bacilli in the urine. 
Ail four positive cases occurred in patients in whom gross invasion of tlie 
blood-stream was evidenced by the presence of miliary tuberculosis or 
tuberculous meningitis. Condensed reports of all the positive cases follow. 


ADULT CASES WITH BONE TUBERCULOSIS. 

Case l.~M. L., male, age 25, admitted to hospital in September, 1922, without 
any evident primary focus, but multiple hjematogenous lesions (lumbar spine, riwht 
hip, rib, and breast), suddenly developed mild renal symptoms accompanied T>y 
pyuria. For a year tubercle bacilli could not be found in the urine, but since then 
(a period of nearly four years) they have been present constantly. The renal 
symptoms have subsided and at the present time are inconspicuous. Cystoscop 3 ’- 
has revealed findings which have been interpreted as indicating bilateral renal 
tuberculosis. The outcome is still in doubt, but it seems likely that extensive 
renal disease is present, probably bilateral, and that in the course of time more 
conspicuous ewdences of renal tuberculosis will appear. 


Case 2.— P. G., male, age 32, was admitted in September, 1925, suffering from 
tuberculous cervical adenitis and a spinal lesion of h^emato 2 enous origin. The 
patrent had pus constantty, and tubercle bacilli occasionally, present in his urine 
though syrnptoms of renal involvement were never present during the whole period 
of observation. The renal origin of the tubercle bacilli was not proved. Under 
treatment directed to his Potf s disease he made an apparent cure, in so far as the 

rSa?ge tom hosSl.'"' """" concerned. Pyuria was still present. 
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Case 3. E. C., male, age 32, with old pulmonary tuberculosis and a htemato- 
genous lesion m his spine, developed a transient tuberculous bacilluria coincident 
with the appearance of a tuberculous epididymitis. The signiacance of this andin^r 
IS open to question. The tuberculous bacilluria may have been secondary to the 
tuberculous lesion in the testis and seminal vesicles, or the lesions in the external 
genitals may have arisen as the result of the presence of tubercle bacilli in the 
urine, in a manner similar to that in which gonorrhccal epididymitis arises. 


Case 4. N. S., male, age 28, with tuberculous cervical adenitis and a liscniato- 
genous lesion in the spine, developed a transient tuberculous bacilluria without gross 
pyuria and without symptoms of renal tuberculosis. It is likely that a small renal 
lesion was present and that this later underwent spontaneous healing. 


Case 5. — H. R., male, age 29, with old pulmonary tuberculosis and a hfeniato- 
genous lesion in the spine, developed a transient pyuria and tuberculous bacilluria. 
The significance of this is open to question. The presence of pus suggests that 
the tubercle bacilli came from a tuberculous focus in the kidney. Tlie duration 
of the pyuria and tuberculous bacilluria is not knovvn, since the adjacent samples 
were two months before, and six months after, that which contained tubercle bacilli. 


Case 6. — H. B., male, age 29, with pulmonary tuberculosis, a haimatogenous 
lesion in the spine, and old genital tuberculosis, had tubercle bacilli and small 
amounts of pus constantly present in the urine. The significance of this is open 
to question, since cystoscopy has not been performed. 


Case 7. — E. H., male, age 35, with pulmonarj'' tuberculosis and multiple hfcmato- 
genous lesions (elbow, rib, and tarsus) and with genital tuberculosis, had pus and 
tubercle bacilli constantly present in his urine during three years of obser\'ation. 
At no time during this period have any renal symptoms been present. The renal 
origin of the organisms was definitely demonstrated by cystoscopy. 


Case S, — E. D., male, age 27, admitted to hospital in September, 1025, ivitli 
tuberculous cervical adenitis and a hacmatogenous focus in the spine, had tubercle 
bacilli constantly present in the urine from the time lie first came under observa- 
tion. Pus has been present in very small amounts. Frequenej' at first was not 
increased, but now is slightly greater than normal. Even at the present time I'ls 
symptoms are so slight that they might easily escape notice. Tubercle bacilli have 
been demonstrated in the urine from both kidneys. The outcome oi this renal 
infection is still in doubt. Its steady though slow progress ivould seem to indicate 
that he ultimately will develop the usual features of bilateral renal disease. 


Case 9.— T. F., male, age 36, with pulmonarj-- and gastro-intestinal 
losis and a hmmatogenoiis lesion in his knee without evident renal sj "jT o _ ’ 
developed tuberculous bacilluria coincident with a slight though definite m 
in the amount of pus present in his urine. Bliile cystoscopy has not .ye 
performed it is reasonably certain that the tubercle bacilli are of renal orig , 
the genitals are free from foci of tuberculosis. Routine lamination ol t 
permitted the early detection of the disease. Ordinarily tins intensitv 

occurred until symptoms arose. The outcome is in doubt, ***°“" ' , 

of his tuberculous infection, and his poor defence against it, make st c j i ^ 
more likely than cure. 

Case lO.^G. S., male, age 30, admitted in Jlay, 
tuberculosis and a hwmatogenous lesion m the spine, thr „ 
three years of observation had a few pus cells constan y ^resented no svm- 

tubercle bacilli occasionally. During the whole of this time h p 
ptoms of renal tuberculosis, nor has he since. He seems in ,, 
apparently recovered from his renal tuberculosis. ^ 

Case n.— R. S., male, age 46, admitted in mdSes'Tf 'inwivcm 

tuberculosis, a Inematogenous lesion in his shoulder, and cmcI 
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of the trenito-urinarv tract (tuberculous cpididyiuiUs). He had consUiut py«r'« 
and tuberculous bacilluria, though ^vithout the usual ^-luploins of 
The renal origin of at least some of the tubercle bacilli was dcinonstralcd b,\ c} sto- 
sconv Post-mortem examination revealed no tuberculosis of the right kidney, 
but many small lesions in the left kidney, well advanced m healing. IIis most 
active lesion was in the bladder. jMy impression is that tins patient s geiuto-unnary 
infection commenced in the kidney, with later extensions to the bladder and 
epididymis. The renal lesions remained small and progressed towards licaling, 
while the vesical lesion became more extensive. 


Case 12.— W. P., male, age 33, admitted to hospital in October, 1021, without 
any evident primary focus but with a hiematogenous lesion in the sjunc, presented 
some symptoms of renal involvement in the form of mild ''frcc|Ucnc^ . 1 Im urine 

contained pus and tubercle bacilli on admission. The frequency, pyuria, and 
tuberculous bacilluria disappeared under rest and heliotherapy, and he has remained 
free from symptoms of renal tuberculosis since his discharge. The discovery of 
tubercle bacilli in the urine from the right kidney demonstrates their renal origin 
and precludes the possibilitj’^ that they might have been derived from the tuber- 
culous epididymitis. In addition, tuberculous bacilluria was present at least ten 
months before the lesion in the epididymis appeared. In my opinion this is an 
example of healed, or apparently healed, renal tuberculosis. 


Case 13.— P. C., male, age 27, admitted to hospital in December, 1021, with 
pulmonary tuberculosis, developed numerous hiematogenous foci over a period of 
six years. Exclusive of the genito-urinary lesions, no fewer than seven of these 
hsematogenous foci were identified. During this period of intense infection of the 
blood-stream, tubercle bacilli were found in the urine. Their presence was at first 
unaccompanied by any of the usual evidences of renal involvement, but these later 
giadually appeared, until the classic symptoms of renal tuberculosis were present 
in great severity. The lesion has steadily progressed and a fatal termination seems 
certain. 


Case 14. — S. N., male, age 26, with pulmonary tuberculosis and a haimatogenous 
lesion in the spine. On admission to hospital he presented the classic signs and 
symptoms of renal tuberculosis. Cystoscopic examination demonstrated the lesion 
to be renal and bilateral. The symptoms steadily increased up to the time of his 
death. Post-mortem examination demonstrated the presence of bilateral renal 
tuberculosis, though the renal lesions were microscopic in size. The disease was 
much more active and extensive in the bladder. My impression is that during a 
period of heavy blood-stream invasion the kidneys were heavily infected with 
innumerable foci of the miliary type. From the kidneys the bladder was infected. 
The renal lesions did not progress ; on the contrary, there was some attempt at 
healing. The vesical tuberculosis increased and produced the greater part of liis 
symptoms. 


Case 15. — E. K., male, age 28. In childhood the patient had passed through 
a severe illness, which was probably a generalized tuberculosis. At the time of his 
admission to hospital in August, 1922, he had old pulmonary fibrosis and pleuritis, 
a hffimatogenous lesion in his spine, and tuberculosis of the testes ; upon routine 
examination of the urine he was found to have a mild pyuria and a persistent 
tuberculous bacilluria. These findings persisted for a year unaccompanied by 
symptoms. The urinarjf findings steadily increased in severity, and there gradually 
appeared the symptoms of renal tuberculosis. At the time of his death he presented 
the classic picture of renal tuberculosis. Post-mortem examination revealed the 
complete destruction of the left kidney by a caseating tuberculous process (auto- 
nephrectomy) and pyonephritis of the right kidney. . 

37, wthout any evident primary focus, but with 
mu iple haimatogenous lesions, developed the tjqiical symptoms of renal tuberculosis 
Removal of the grossly infected kidney in December, 1926, rapidly resulted in an 
VOL. XVI.— NO. 63. 
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apparent cure, in spite of the fact that tubercle bacilli were recovered from the 
remaining kidney Fifteen months later the passage of large quantises df pTfwm 
the remaining kidney indicated that a considerable lesion was present in it The 
remarkable feature about this case is the long period of lateLy du^n^ iSeh Jo 
symptoms were present. no 


Table /.—Results of Analysis of Urine in Adult Cases of 


Bone Tuberculosis. 



Urine 

Urine 

Pott’s disease 

Negative 

17 

Positive 

12 

Tuberculous knee 

4 

1 

Tuberculous shoulder 

1 

1 

Tubereulous hip . . 

3 

1 

Tuberculous elbow 

2 

1 


27 

16 (f37 per cent) 


JUVENILE CASES OF BONE TUBEfiCULOSIS. 


Case 17. — A. Z., a girl, age 3i, admitted to hospital in May, 1927, with a probable 
primary focus in the lung and a haimatogenous focus in the hip, showed a transient 
tuberculous bacilluria unaccompanied by pyuria or symptoms. The significance 
of this is open to question, since pus cells were not found in the urine. It is probably 
of importance to note that the single positive specimen was obtained early in her 
illness, when she was suffering severely from the infection. 


Case 18. — J. S., a boy, age 12, without any evident primary pulmonary lesion, 
but with two hmmatogenous foci in the spine, displayed an intermittent pyuria and 
tuberculous bacilluria, but unaccompanied by any symptoms of renal tuberculosis. 
This case probably represents a minimal renal lesion undergoing spontaneous cure, 
though definite confirmation by positive ureteral specimens is lacking. 


Case 19. — H. S., a girl, age 11, admitted in May, 1922, without evident primary 
focus, but with two haematogenous foci in liip and knee. The patient has displayed 
a constant pyuria and intermittent tubereulous bacilluria for five years. During 
this period there have been no symptoms of renal tuberculosis. It has been impos- 
sible to collect ureteral specimens because of the changes in the bladder mucosa. 
This case probably represents a silent renal infection, whose outcome is still debatable. 
The last positive specimen was obtained two and a half years ago. The enlaigcu 
right kidney probably indicates disease on that side at least. I should think i 
possible that the disease might undergo spontaneous cure or that it might light up 
into renewed activity. 


Case 20.— T. F., a boy, age 11, without any evident primary focus, tat mth » 
hmmatogenous lesion in his hip. The patient was admitted to fio^pital in Decern c ^ 
1925, and found to have a constant mild pyuria and tuberculous bacilluria. J 
possible by cystoscopy to demonstrate that the tubercle bacilli came at leaCT 
the left kidney. During the period of observation frequency developed, so < 
now presents in a mild degree the classic picture of renal tuberculosis. 
date tin r-" <"i mild that it is certain they would be overlookei 

special ■ ■ ■ ■ : ■ ■ ■ ■ ■ ! to the urine. This patient represents a renal 

accompanying a joint infection. It is steadily progressing. 

Case 21.— C. P., a girl, age 7, heavily infected with tuberculosis, 
primary lesions in tonsils and lung and a hiematogenous focus ^ ttc 

symptoms of miliary tuberculosis and died of tuberculous meningt • posf. 

course of this fatal illness tubercle bacilli were present moneys wre 

mortem evidence is lacking, I think there is no , .^counted for by 

involved in the miliary process. The absence of pus is probabi> accoum 
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the small size of the renal lesions. The clinical course and urinary findings parallel 
several cases of tuberculous meningitis in which post-mortem examination has 
revealed tubercles in the kidney. 

Qdsc 22. C. INI., a hoy, age 14, admitted to hospital in January, 1927, without 

any evident primary focus, hut with a hmmatogenous lesion in the ankle, disjilaycd 
an intermittent pyuria and tuberculous hacilluria. Cystoscopy demonstrated that 
the tubercle bacilli were renal in origin. No symptoms accomiianied these finding.s. 
iniile it is yet too early to know positively the outcome of this case, from his 
progress it seems likely that he will overcome the renal infection. 

Case 23. N. P., a boy, age 10, admitted to ho.spital in January, 1927, with an 

evident primary focus in the lung, and with a haimatogcnous lesion in the knee, 
displayed a constant pyuria and tuberculous hacilluria, unaccompanied by symptoms. 
Cystoscopy demonstrated the bilateral renal origin of the tubercle bacilli. This 
case of renal tuberculosis would unquestionably have been overlooked exce])t for 
routine examination of the urine. The outeome is uncertain. In my opinion the 
renal disease may yet heal, though the persistent presence of tubercle bacilli may 
mean a progressive renal tuberculosis. 

Case 24. — ^V. B., a boy, age 31, with primarj' pulmonary tuberculosis and a 
haimatogenous lesion in the spine, displayed a constant pyuria and tuberculous 
bacilluria during the whole period lie was under observation. For the greater part 
of this period he presented no urinary symptoms. During the latter part of his 
illness he developed frequency and displayed in a mild degree the classic picture of 
renal tuberculosis. The tubercle bacilli were demonstrated to be bilaterally renal 
in origin. This case represents a true bilateral renal tuberculosis accompanying a 
bone lesion. Had amyloid disease not supervened, it is dilficult to state what would 
have been its outcome. 

Case 25. — A. C., a boy, age 13, who in infancy passed through an intense 
tuberculous infection, which clinically resembled miliary tuberculosis, made an 
apparent recovery. Ten years later symptoms of renal tuberculosis appeared and 
progressed until his death from urajmia. By cystoscopy it was demonstrated that 
the tubercle bacilli were bilaterally renal in origin. I would judge that in this case 
the renal tuberculosis was laid down during his intense tuberculous septica;mia in 
infancy. It remained latent or quiescent for ten years, and then flared into activity, 
which progressed until loss of kidney function resulted in death. 


Table II . — ^Results of Analysis of Ubine in Juvenile Cases of 

Bone Tubebculosis. 


Pott’s disease 
Tuberculous hip . . 
Tuberculous knee 
Tuberculous ankle 
Tuberculous elbow 

•• 

Urine 

Negative 

24 

19 

12 

2 

1 



58 


Urine 

Positive 

3 

4 
1 
1 
0 

9 (13'8 per cent) 


JUVENILE CASES WITH SOFT TISSUE TUBERCULOSIS. 

Foi purposes of comparison a similar investigation was carried out upon 
tlie urine of a number of patients suffering from tuberculosis in various forms 
Imt without involvement of bones and joints. This series is limited to 
children under 14 years of age. Brief histories of the positive cases follow. 
Each of the positive cases suffered from widespread tuberculosis. All had 
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miiiary tuberculosis or tuberculous meningitis, and all died long before the 
report of the guinea-pig inoculation Avas received. The histories are there- 
fore fragmentary. 

Case 26.-~-R. R., a male infant, age 5 months, heaAuly infected Avith tubercu- 
losis arising from a primary focus in the lung, developed innumerable hmmatogenous 
lesions. The urine contained tubercle bacilli, and post-mortem examination of the 
kidneys revealed many small tubercles in both of them. 

Case 27.— D. C., a girl, age 4, admitted to hospital in April, 1926, Avith a primary 
pulmonary focus and evidences of heavy hmmatogenous spread, had tubercle bacilli 
in the urine. While accurate pathological evidence is lacking, it is probable that 
the kidneys contained miliary tubercles. 

Case 28. — ^A. S., a girl, age 9 months, with pulmonary tuberculosis and a 
hmmatogenous infection in the thigh, passed urine containing small amounts of pus 
and tubercle bacilli. While definite evidence is lacking, it is likely that this also 
represents a case of miliary tuberculosis of the kidney. 

Case 29. — K. M., a girl, age 9 months, Avhen admitted to hospital in December, 
1927, Avas found to be suffering from generalized tuberculosis. She died three weeks 
later. Sputum collected during the period she Avas in hospital produced tubercu- 
losis upon inoculation into a guinea-pig. There Avere no symptoms to attract atten- 
tion to the genito-urinary tract, but the urine produced tuberculosis upon inocula- 
tion into a guinea-pig. It contained no pus. Post-mortem examination reA'ealed 
a primary focus in the lung Avith Avidespread miliary tuberculosis. In addition, 
the lungs contained patches of tuberculous bronchopneumonia and numbers of 
miliary tubercles. 

TaMe III. — Results of Analysis of Ukine in Juvenile Cases of Soft 

Tissue Tuberculosis. 

urine 
Negatire 

Tuberculous peritonitis . . . . 1 

Miliary tuberculosis . . . . 2 

Tuberculous meningitis . . . . 7 

Pulmonary and mediastinal 

tuberculosis . . . . . . 9 

Tuberculous cervical adenitis . . 2G 

45 


Urine 

Positire 

0 

2 

2 

0 

0 

4 (8-8 per cent) 


DISCUSSION. 

This unusually high incidence of positive urines amongst patients 
bone tuberculosis (37 per cent in adult and 13-8 per cent in juvem e cases 
commands attention. It is far in excess of that generally though o o 
amongst patients AA'ith surgical tuberculosis. From conA^ersation aai i 
orthopicdic surgeons and from my OAvn experience, it may re sac 
5 to 10 per cent represents approximately the number of adult pa 
surgical tuberculosis in Avhom frank renal lesions develop. Among 
such renal tuberculosis is extremely rare. During the ten year 
December, 1926, there Ai^ere admitted to the Hospital for i 
Toronto, 892 cases of bone and joint tuberculosis, and of mjje'niost 

(approximately 0-25 per cent) developed frank renal of renal 

important reason for the discrepancy betAveen this apparent in 
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tuberculosis amongst surgical patients and the much greater meulcnce icco ded 
in this paper is the manner in which the examination Avas earned out. Undci 
ordinary circumstances the diagnosis of renal tuhcrculosis is liased uimn 
symptoms. Examination of the urine for tubercle bacilli is not earned out 
until the patient’s symptoms attract attention to the gcnito-unnary tract. 
Symptoms of renal tuberculosis (frequency, pain, and urgency) arc m reality 
bladder symptoms, arising from irritation of the bladder, cither by implanta- 
tion of the disease there or by the passage through it of considerable amounts 
of irritating tuberculous material. It is evident that the disease will usually 
have existed in the kidney for a considerable period of time and will liaA’c 
reached a moderately advanced stage before vesical involvement occurs. 
At any rate it is easj% by routine examination of the urine, to demonstrate 
that many patients Avith tubercle bacilli in the urine are entirely free from 
the symptoms of renal tuberculosis, though this lesion certainly exists in 
some cases and probably does in the remainder. Of this series, 9 (57 per 
cent) of the adults presented none of the usual symptoms of renal tuberculosis, 
and 8 (90 per cent) of the children Avere similarly free from symptoms. This 
freedom from symptoms is strikingly demonstrated in the juvenile series. 
Prior to December, 1926, the diagnosis of renal tuberculosis AA'as made only 
once amongst 392 patients. In this case the diagnosis Avas based upon 
symptoms and confirmed by examination of the urine. Since .Tanuary, 1927, 
routine examination of the urine, irrespectiA’'e of symptoms, lias rcA'^ealed 
amongst 67 patients, 9 aa'Iio had tuberculous bacilluria and in all probability 
renal tuberculosis. 


In certain of the adult cases the freedom from symptoms is also striking. 
Case 11, Avhose urine constantly contained tubercle bacilli, and AA'hose kidnej's 
and bladder Avere found post mortem to be extensively inAmlA’’ed, had no 
urinary symptoms AA'hatever up to his death. Case 6 AA'as, and is, similarly 
free from symptoms, though tubercle bacilli are constantly present in the 
urine. Case 1 and Case 13 both passed through a considerable period during 
AAdiich they AA^ere free from symptoms, though tubercle bacilli AA^ere constantly 
present in their urine. Later they both developed typical renal symptoms 
and at the present time are readily recognized as cases of renal tuberculosis. 


It seems reasonable to believe that all cases of renal tuberculosis dcA^elop in 
tliis fashion. During the early stages, Avhile the disease is limited to the kidney, 
they pass through a period during AAdiich there are no symptoms to suggest 
a genito-urinary infection. This symptom-free period may possibly be of 
great length. Only AAdren bladder involvement has occurred do the typical 
symptoms display themselves. Patients Avith symptoms, therefore, are long- 
standing and relatively advanced cases. Confirmation of this is obtained by 
examination of such cases in this series. The five adults and the one child 
Avho presented typical symptoms Avere all suffering from Avell-advanced lesions. 
The juvenile case (Case 25) is particularly interesting. It is probable that 
his renal lesion Avas laid doAvn during the period Avhen he suffered from miliary 
tuberculosis. If this is so, ten years elapsed before the disease had progressed 
sufficiently to produce symptoms. It is evident, then, that the most import- 
ant reason for demonstration of so high a percentage of positive urines is the 
routine examination of the urine of all patients irrespective of the presence 
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or absence of genito-urinary symptoms. Many patients have tubercle bacilli 
in the urine and present no symptoms. Patients who have symptoms have 
relatively advanced renal tuberculosis with bladder involvement. 

Two other factors of less importance have contributed to the demon- 
stration of this high percentage of positive urines. The first is the reliance 
which has been placed upon the guinea-pig test for the determination of the 
presence of tubercle bacilli. In many laboratories search of the urine for 
tubercle bacilli is carried out by staining the sediment. In my experience 
this method will yield positive i*esults only when the organisms are present 
in considerable numbers. Even in competent hands the time necessary for 
a proper examination renders it a most uncertain method of making a dia- 
gnosis. Practically all the specimens of urine used in this research were 
examined for tubercle bacilli both microscopically and by guinea-pig inoculation. 
The unreliability of the former method is evidenced by the fact that the 
positive results it yielded ■were only about 20 per cent of those obtained by 
guinea-pig inoculation. The second factor of some importance has been the 
persistent re-examination of the urine over long periods of time. Ordinarily, 
reliance is placed upon one or a few tests of the urine. Rarely, if ever. 


has such prolonged investigation of the urine been undertaken as has been 
performed in this research. That this is of importance is evidenced by 
the number of cases in which the urine was only intermittently positive 
{Cases 2, 3, 4, 5, 9, 10, 12, 17, 18, 19, and 22). 

The large number of patients with positive urines revealed by this 
investigation is therefore the result of ; (1) The routine examination of the 
urine of all patients with surgical tubei'culosis irrespectme of the presence or 
absence of genito-urinary symptoms ; (2) The use of the guinea-pig test to 


demonstrate the presence of tubei-cle bacilli ; and (3) The persistent re-exani- 
ination of the urine over long periods of time. Such a high percentage of 
positive urines from surgical patients, many free from symptoms, raises 
important questions as to the significance of the findings. The most important 
of these queries is concerned A\dth the source of the organisms. Are these 
tubercle bacilli of renal origin or have they reached the urine from extra-rena 
foci ? In an effort to determine this point the source of the organisms has 
been investigated, wherever possible, by cystoscopy and ureteral catheteiiza- 
tion. For vai-ious reasons this operation has not been performed in e'ier^ 
case, and in some further cases the urine at the time of e.xamination c 
to be negative. Of the 25 surgical cases Avith positme urines, tubeic e aci 
were recovered from the ureteral specimens of 12. In one other case ic 
renal origin of the organisms was demonstrated by post-mortem exannna loi , 
and in two further cases the condition of the bladder and ureteia 
cystoscopy Avas such as to make a diagnosis of bilateral renal u 
justifiable, though the ureters could not be catheterized. The lena o o ^ 
of the organisms Avas definitely demonstrated therefore in 15 
patients upon Avhom cystoscopy Avas performed the ureteral 
negative upon guinea-pig inoculation. These Avere all patients m ‘ 
tubercle bacilli Avere present only intermittently, and it seems 
to suppose that cystoscopy happened to be performed at a ^ was^aof 
isms were not present in the urine. Upon 4 patients cys osc p. 
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performed. The renal origin of the tubercle bacilli has therefore been 
demonstrated in more than half of the cases. This is a ihccc of evidence ot 
particular importance, since several of the adult male patients had lesions m 
the epididymis or seminal vesicles, which conceivably might explain the 
presence of tubercle bacilli in their urine. As far as these particular patients 
are concerned, such contamination of the urine from an extra-renal source 
is not a factor of great importance. Of the 9 children, only one {Cane 25) 
had a genital lesion, and in his case the renal origin of the organisms was 
demonstrated by ureteral catheterization. Of the 7 adult patients in whom 
definite information as to the renal origin of the organisms is lacking (upon 
4 cystoscopy was not performed, and from the remaining 3 the ureteral speci- 
mens were negative), only 3 had demonstrable lesions in the epididymis or 
seminal vesicles. One may summarize the situation by saying that the 
renal origin of the organisms has been definitely demonstrated in 15 cases, 
and of the remainder only 3 had genital lesions from which the urine might 
possibly be contaminated. 

It is probable that the presence of tuberculous lesions in the epididymis 
does not detract from the accuracy of the assumption that the tubercle bacilli 
are renal in origin. I am of the opinion, though it has not as yet been 
capable of proof, that the presence of lesions in the epididymis and seminal 
vesicles is of itself evidence of the pre-existing presence of tubercle bacilli 
in the urine. It has been assumed, though without adequate proof, that 
tuberculosis of the testicle is Inematogenous in origin. It cannot be denied 
that when tubercle bacilli are present in the blood-stream they may infect 
the epididymis, just as they may infect any other organ in the body. Tuber- 
culous epididymitis, however, occurs bilaterally with such great frequency 
as to suggest that some other factor than hsematogenous infection is involved 
It seems reasonable to believe that a tuberculous epididymitis can arise by 
retrograde infection from the urethra during the passage of urine containing 
tubercle bacilli, in a manner similar to that in which gonorrhoeal epididymitis 
arises. Two patients in this series {Cases 12 and 13) while under observa- 
tion with positive urines developed acute lesions in the epididymis. When 
this occurred there was no evidence to justify the assumption that they were 
suffering from tuberculous septicaemia. They were improving in general 
health and were free from fever. I think it reasonable to assume that tuber- 
culous epididymitis in some cases— perhaps in many cases— is an index of the 
presence of tuberculous bacilluria. I find that this impression is shared bv 
Young,ii who states in his Practice of Urology : “In the urinary tract the 
organ first affected is by far most frequently the kidney, with involvement of 
the remainder of the tract secondary thereto. . . . Infection of the epididymis 
takes place in tuberculosis as in gonorrhoea, by means of the cord and not by 
the blood stream. That cases of hsematogenous infection occur cannot be 
denied, but they are few in number.” 

The renal origin of the tubercle bacilli from most of these cases having 
been demonstrated, it becomes of importance to determine if possible whether 
or not they arise from foci of renal tuberculosis. It may be stated at the 
outset that for most of the patients absolute proof of the presence of renal 
lesions has not been obtained, nor can it be, until the lapse of time makes 
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possible the accumulation of sufficient pathological material to permit tlie 
actual demonstration of the lesions. It is my impression, however, that the 
presence of tubercle bacilli in the kidney urine means the presence of tuber- 
culous lesions in the kidney, and in support of this assumption there exists 
considerable evidence. In the past the occasional demonstration of tuber- 
culous bacilluria in patients free from symptoms has been assumed to be due 
to tire excretion of tubercle bacilli from the blood-stream by the kidney, with- 
out its suffering any focal damage in the process. If a true excretory bacilluria 
can occur, then it must be adirritted that tubercle bacilli may possibly reach 
the urine from tire blood-stream without damage to the kidney. There is, 
however, no sound basis for the belief that the kidney ever excretes organisms 
irrto the urine in the marrner in which it does the chemical constituents of tlie 
blood. The work of Helmholtz and his associates^'® clearly demonstrates 
that the kidney does not excrete organisms in the usual sense of the term ; 
that organisms do not appear in the urine without focal lesions in the kidireys, 
arrd that the belief in tire power of the kidney to excrete formed particles is 
based upon errors in technique. They used many varieties of organisms in 
their experiments, though no tubercle bacilli. There seems to be no basis 
for the prevalent belief that the kidney can excrete organisms, or indeed any 
formed particles. In the field of tuberculosis, Medlar®’^ has demonstrated 
that after the intravenous injection of tubercle bacilli into animals, the 
organisms only appeared in the urine when demonstrable lesions existed in 
the kidneys. The lesions frequently were microscopic in size and could only 
be demonstrated by serial section of the kidney, but they were always present 
when tubercle bacilli were found in the urine. On the basis of this experi- 
mental work it may be assumed that true excretion of tubercle bacilli by the 
kidney never occurs and that the presence of tubercle bacilli in the kidney 
urine always means the concomitant presence of tuberculous lesions in the 
kidney. 

From the clinical viewpoint there is much evidence which confirms tiie 
opinion that tubercle bacilli in the urine means tuberculosis of the kidney- 
In the positive cases of this series the presence of tubercle bacilli in the unne 
has pi’actically always been accompanied by pyuria. The quantity of pus lias 
varied greatly ; in an effort to measure it roughly it has been customary to 
record the number of pus cells present in a high-power field of uncentrifugc 
urine. Centrifugalization of the urine concentrates it to such extremely vary- 
ing degrees that comparison of the intensity of the pj’uria is not casv- 
positive urines the number of pus cells has i-anged from one to fifty per ng i 
power field of uncentrifuged urine ; in none was pus entirely and persisten \ 
absent. In genez'al there was a close parallelism between the degree o 
the number of organisms, and the intensity of symptoms when these ^'cr^ 
present. Pus cells in the urine can only come from inflammatory oci, 
are evidence, therefore, that the tubercle bacilli arise in definite foci 
culosis, rather than from the blood-stream by the excretory ^ 

kidney. Dr. i\I. A. Shipley’s® careful histologic examination of ^ 

tainiirg foci of reiral tuberculosis has demonstrated that the tubu es stir 
the tubercle are often packed with polymorphonuclear leucocytes.^ 

In certam cases the progression of the disease from an ear y » 
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from symptoms to a later stage ^vith all the classic symptoms also confirms 
the view that the presence of a tuberculous bacilluria, even though unaccom- 
panied by symptoms, is indicative of renal tuberculosis. Thus Cases 1 and 
13 both passed through a long symptom-free period, during which tubercle 
bacilli were constantly present in the urine, and later entered into a period m 
which the tuberculous bacilluria was accompanied by the classic sym]itoms 
of renal disease. Cases 20 and 24 are probably of the same type, though the 
symptoms are as yet so mild that they would scarcely be recognized were they 
not searched for. The common symptoms of renal tuberculosis (frequency, 
pain, urgency) are, after all, bladder symptoms due to extension of the disease 
to the bladder. It is not unreasonable to feel that tuberculosis of the kidney 
exists for a long time before bladder involvement, with its accompanying 
symptoms, develops. 

As yet it has not been possible to gather a great deal of post-mortem 
evidence. Three cases {Cases 11, 14, and 15) have come to post-mortem 
examination, and from one {Case 16) an operative specimen has been obtained. 
These specimens all showed tuberculous involvement. Such findings had 
been anticipated by the clinical condition of the patient ; Cases 14, 15, and 16 
presented all the usual symptoms of tuberculosis before death or operation. 
While Case 11 was entirely free from symptoms, the urinary findings were 
so constant and so marked that no doubt was entertained as to the pathologic 
lesion which was present. The degree of kidney involvement in Cases 11 and 
14 was not as great as was anticipated. In both, the lesions, though numerous 
were microscopic in size, and in Case 11 involvement of the left kidney only 
was found. As the lesions in both tliese cases showed well-marked evidences 
of healing, it seems likely that the primary lesion of the genito-urinary tract 
occurred in the kidney, with secondary involvement of the bladder, which 
gave rise to the well-marked symptoms in Case 14. The kidney lesions under- 
went partial healing while the vesical lesions progressed to an extreme degree 
of tuberculous ulceration. 

I am indebted to Professor Klotz for an experimental suggestion ndiich 
has thrown some confirmatory light upon the problem. From several patients 
{Cases 20, 23, 24) daily specimens of urine were collected for periods of ten 
days. Each of these daily specimens produced tuberculosis when inoculated 
into a guinea-pig — in other words, tubercle bacilli were present in the urine 
every day, though the patients were free from symptoms. Were their 
presence due to excretion from the blood-stream by the kidney, an equally 
constant tuberculous septicemia must have been present. A tubercAilous 
septicemia so constant and severe could hardly exist without the oceurrence 
of miliaiy tuberculosis, hfone of the patients had at that time, nor have 
they at present, any evidence of miliary tuberculosis. Blood cultures taken 
during the periods when urine was collected were free from tubercle bacilli. 
It seems certain, therefore, that the tubercle bacilli came from foci of renal 
tuberculosis. 

If it is granted that the presence of tubercle bacilli in the urine of these 
patients means tuberculosis of the kidney, it then becomes evident that some 
oi them have reached the stage of apparent cure. Cases 2, 4. 5, 10, 12, 17, 
IS. and 22 appear to represent cures. All had tubercle bacilli and pus in the 
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urine during the early portion of the period of observation and all are now 
free from these signs and have no symptoms. It would be premature to 
express too certain an opinion on these apparent cures. The disease mav 
only have become latent, with the prospect that it will spring into renewed 
activity at a later date. Too little time has elapsed to permit the collection 
of the pathological material which would give the most definite answer to 
the question of cure. It must be granted, however, that certain of the 
cases appear to be cured and some probably are cured. 

It is a generally accepted idea that tuberculosis of the kidney is a steadily 
progressive disease which always goes on to destruction of the kidney. In 
all probability this opinion is erroneous because based on insufficient evidence. 
It should be emphasized that the term ‘tuberculosis of the kidney’ ordinarily 
is used to describe a well-defined and fairly constant clinical and pathological 
complex. It is distinguished by definite symptoms (frequency, pain, and 
urgency), definite urinary findings (pyuria, haematiiria, and the presence of 
tubercle bacilli in the urine), and the practically constant finding of a large 
focus of tuberculosis in one or both kidneys. In other rvords, as ordinarily 
used, the term ‘tuberculosis of the kidney’ applies to advanced lesions 
of the kidney. It is a matter of clinical experience that such lesions do not 
lieal spontaneously ; but all such gross lesions must have passed through 
a stage in which they developed from the original microscopic tubercles. It 
is evident that many of the patients reported in this series were in the initial 
stage of the disease, since they presented none of the symptoms ordinarily 
associated with the disease, and the urinary findings were slight in degree 
and sometimes intermittent. If cure takes place it must be of lesions such as 
these. It is reasonable to suppose that the minute tubercles which represent 
the primary establishment of the disease in the kidney may undergo one of 
two fates. They may undergo healing just as do tubercles in other tissues, 
or they may continue to progress and thus give rise to the large area of tuber- 
culosis which forms the pathological basis of the disease in its full-blown form. 

It would be extraordinary rvere the kidney, of all the tissues in the body, the 
only one incapable of ever overcoming a tuberculous infection. 

Medlar® came to a conclusion similar to the above after examination of 


the kidnej^s of patients dying of pulmonary tuberculosis. He was able to 
prove that of 30 patients dying of pulmonary tuberculosis, 22 had renal lesions. 
jSlone had had symptoms before death. From the histological picture, m 
is strongly of the opinion that I'enal tuberculosis can and does go on to iiea mg. 
The lesions he found were all small ; many were microscopic and require! 
serial sections to demonstrate them. Many wei'e surrounded by a zone o^ 
fibrous tissue and were in various stages of obliteration by fibrosis. >3'^^ 
received further confirmation of the histologic evidence of heahng o re 
tuberculosis in a personal communication from Dr. SI. A. ij 

examining the kidneys from ten patients Avith renal tubcrcu ° |. 

stages and grades of severity', he has been able to find in all some ei i 
attempted healing in the form of fibrosis about the tubercles, n soi 
this, fibrosis -was of high degree, so that cure might be saic a mos ^ 
occurred. The histologic proof of cure is complicated hy m ‘ jf 

pletely Iiealed tubercle is merely a small fibrous scar with nothn „ - 
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distinctive of tnbercnlosis. J^Iedlar has demonstrated these scars in more 
than half of his cases. While there rvas nothing distmetivc about them, tlieir 
presence in the kidneys of patients suffering from tuberculosis and m kidneys 
■which contain definite tuberculous foci strongly suggests that at least some ol 
them represent healed tubercles. INIedlar’s conclusions are : (1) Renal tuber- 
culosis is commoir in advanced pulmonary tuberculosis ; (2) lubcrculous 

lesions of the kidney can and do heal. 

It is certain that many patients -with pulmonary tuberculosis have 
lesions in the kidney -which, because they are small and because they produce 
no symptoms, are never recognized unless careful search is made for them 
post mortem. Not only may they produce no symptoms, but they may also 
be unaccompanied by any urinary signs, and tubercle bacilli may be absent 
from the urine. The case whose history follows illustrates this point. 

Case 30. — J. T., male, age 36, admitted in March, 1926, with advanced pulmonary 
tuberculosis and three hfematogenous foci, presented no symptoms suggestive of 
renal tuberculosis during the twenty months he was under observation. Careful 
examination of his urine during the same period demonstrated the absence of pus 
and tubercle bacilli ; yet post-mortem examination of the kidneys revealed many 
typical tubercles in both kidneys, all showing some evidences of healing. It is 
evident therefore that renal tuberculosis can exist without symptoms and without 
tubercle bacilli in the urine. Such a finding is to be anticipated from the pathology 
of the disease. From its hfematogenous origin the earliest tubercles are laid down 
in the cortex. The medulla and pelvis are involved by extension along the urinary 
tubules. It is quite possible to conceive that at an early stage of the disease none 
of the tubercles communicate with uriniferous tubules and therefore no tubercle 
bacilli appear in the urine. The significance of tliis observation is that one or even 
more negative urines does not necessarily exclude tuberculosis. Frequently it is 
only from repeated examinations that any certain conclusions can be drawn. Case 1 
illustrates this point. Even after mild symptoms attracted attention to the urine, 
it needed a year of repeated examinations to obtain a positive guinea-pig inoculation. 
An important point in Case 30 was the demonstration of tubercle bacilli in the 
blood-stream on Nov. 11, 1927. That is, there existed a situation such as would 
permit an excretory bacilluria to occur if such a phenomenon were possible. Yet 
urine collected on Nov. 17, 1927, contained no tubercle bacilli. 

Medlar {loc. cit.) made the significant observation that in all the 
cases of his series in which renal tubereulosis was present, it was present in 
both kidneys. Because of the hajmatogenous origin of renal tuberculosis 
both kidneys stand an equal chance of infection, and, oi’dinarily, both kidneys 
are infected. Dr. Shipley has made the same observation. In three of 
six cases in which both kidneys were examined, the renal disease was bilateral. 
These important observations mean that at the outset practically every case 
of renal tuberculosis is bilateral. Most of the cases of so-called unilateral 
tuberculosis must represent an extensive lesion of one kidney and a minor 
lesion of the remaining kidney. The majority of patients who recover fiom 
renal tuberculosis following nephrectomy do so because the tuberculous 
process which will commonly be present in the remaining kidney goes on to 
healing. Of the same significance is the observation that the most common 
cause of late death after nephrectomy for renal tuberculosis is tuberculosis 
of the remaining kidney. Pei-sson^o finds that such an occurrence accounts 
lor 44-4 per cent of the late mortality of 24-7 per cent. Young’s^i statistics 
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also show that recurrent genito-urinary tuberculosis is the most common 
cause of death. Case 16 illustrates the same point. This patient, witli urgent 
symptoms of renal tuberculosis, was found on cystoscopic examination to 
liave a gross lesion of the left kidney. Six weeks later, when the report of 
the guinea-pig inoculation was received, tubercle bacilli were found to liave 
been present in the right kidney urine. In the meantime the left kidney 
had been removed. In spite of the existence of right renal tuberculosis, 
the patient’s symptoms promptly and completely disappeared, and for fifteen 
months there was no recurrence of them. 

The following case strongly suggests the possibility that renal tubercu- 
losis is capable of siroirtaneous cure : — 

Case 31. — A. B., female, age 13, suffering from bovine tuberculosis, presented 
renal tuberculosis as the onl}’’ discoverable harmatogenous lesion. Cystoscopy 
revealed the lesion to be bilateral. Under rest and heliotherapy she made remark- 
able progress and became free from symptoms. Though tubercle bacilli are still 
present in the bladder urine, the left kidneys urine is now free from them. It is yet 
too early to forecast the outcome, but her improvement suggests that for the icl't 
kidney at least a spontaneous cure has taken place. 

SUMMARY. 

It seems evident from the work of jMedlar®’"'® and of Shipley,® as well as 
from the research reported in this paper, that renal tuberculosis is a common 
occurrence amongst tuberculous patients. Being hjematogenous in origin 
it is particularly common amongst patients who have evident hrematogenous 
lesions elsewhere — for example, patients with bone and joint tuberculosis. 
Also because of its hmmatogenous origin, the renal disease tends to be bilateral. 
There is evidence that at least the early and small lesions have a strong 
tendency to heal. Healing occurs possibly in the majority of such cases. 
Less frequently one or several lesions progress and involve a oonsiclerable 
area of the kidney in a caseating tuberculous process. It is this ulcero- 
cavernous process (renal phthisis) Avhich is the pathologic basis of the ordinary 
case of renal tuberculosis. In its early stages renal tuberculosis is unaccom- 
panied by symptoms. Even the urine may be free from pus and tubercle 
bacilli (see Case 30), though probably this is of infrequent occurrence. The 
lesion may heal in this early stage so that the patient passes tlirougli the 
whole course of the renal disease without symptoms attracting attention to 
the genito-urinary tract. Only the urine displays evidence of the disease 
by the presence of pus and tubei'cle bacilli. If, instead of healing, t le 
disease progresses, its course is cliaracterized b}’’ increasing urinary signs, 
until finally, with involvement of the bladder, there appear the classic s\m 
ptoms of renal tuberculosis. It is apparently common for the disease 
progress in one kidney and heal in the other. 

Acceptance of the fact that tuberculosis of the kidney can , 

taneously adds to the difficulties of treatment. When it is assume • 
renal tuberculosis is always a progressive lesion, and tliat cure nescr 
it is evident that neplirectomy, -when this is possible, offers ic o - 
of cure. Under such circumstances it is reasonable to advise e^ ^ 

with tubercle bacilli in the urine from one kidney to have the kiclnej 
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Table IF.— SUMMARY OF THE POSITIVE CASES. 

This Table summarizes in condensed form all the facts concerning the positive cases. 
The presence or absence of symptoms and urinary findings is indicated by + and 0 signs. 
The intensity of symptoms and signs is roughly indicated by the number of + signs ; 0 + 
meaning intermiUcnlly present, + meaning slight, + + moderate, and + + + intense degree. 
The frequency ivitli which tubercle bacilli were found in the urine is indicated by recording 
the percentage of specimens examined which were positive. 


p 

URISAKY SStPIOMS 

D* 1 

0 








.2 


C K 2 f 

S e 

Ekd-result op 


a 

02 

< 

o 

a 

§ 

c* 

s 

o’ 

a 

o 

■5 

.2 

3 

S’ 

3 

a 

u 

S 


S'' H K 
o£§ 

Kidxfa- Lesiox 

Eejiarks 






H 





Adult 

Cases 









1 

+ 

+ 

+ 

+ + 

0 

4- 

100 

Still uncertain 

General health good, but 
T.B. constantly present 
in urine. Symptoms 

2 

0 

! 

0 

0 

0 + 

0 

■ 

04- 

i 

12 

Apparent cure 

negligible 

In good health and free 
from symptoms 3 years 
after T.B. first found in 

3 

1 ” 

0 

0 

0 + 

0 

04- 

10 

Still uncertain 

urine 

Health good and urine 










at present free from 
T.B., but has recent 

4 

0 

0 

0 

0 + 

0 

O-f 

14 

Apparent cure 

epididymitis 

Health good, free from 










symptoms and from 
T.B. years after they 

5 

0 

0 

0 

+ + 

0 

04- 

7 

Apparent cure 

were first found 

Health good, no sym- 
ptoms 1 year after 

6 

0 

0 

0 

+ 

0 

4- 

100 

Still uncertain 

discovery of T.B. 

No symptoms, but T.B. 


I 








constantly present in 

7 

0 

0 

0 

+ + 

0 

4- 

100 

Still uncertain 

urine 

No symptoms, but T.B. 










constantly present in 

8 

0 + 

0 

0 

+ 

0 

4- 

80 

Still uncertain 

urine 

Health good, symptoms 


i 








slight, but T.B. con- 

9 

1 0 

1 

0 

0 

0 + 

0 

04- 

25 

Still uncertain 

stantly present in urine 
Renal disease of recent 


i 








onset. Failing in health. 

10 

0 

0 

0 

+ 

4- 

1 

04- 

25 

Apparent cure 

Heavily infected 

In good health and free 

11 

12 

0 

0 + 




1 




from symptoms 4 years 

0 

0 

0 

0 

+ + 4- 

04- 

+ 

0 + 

4- 

04- 

100 

18 

Extensive renal 
involvement 
Apparent cure 

after T.B. first found 
Died of tuberculous men- 
ingitis 

In good health and free 

13 

i+ + + 

! 








from symptoms 31 years 

+ + 

+ + 

4-4-4- 

4 — 

4- 

100 

Progressive re- 

after T.B. first found 
Dying of renal T.B. 

14 

i + -f* 4- 

+ + 

+ + 

-i- -i- 

4- 4- 

+ + 



nal involvement 

15 

1 

■I" 4- 

4- 

100 

Extensive renal 
involvement 

Died of amyloid disease 


i 


-r -1 -f 

i + + + 

4- 

100 

Extensive renal 

Died of uriemia 

IG 

I + + 

+ 


4- 4- 




involvement 


1 


■ + 

4- 

100 

Definite renal 

Temporary recovery after 






I 



involvement 

nephrectomy, with re- 

— 

j 




: 




! 

1 

currence in opposite 
Kidney 15 months later 


Continued on next j/aye. 



oT?. 

Ta® ,„B <.0^“^- 

r.«. ,f,.\ \ 

X3IU^A^^ ^ j \tA?itl\ 

— \ 




tTTI 

^•1 


1 ^ 

1 \ 





.— I 0 1 


0 


0 


0 


0 


\ 1"- — " — 

.r^\s^slc 

\ \ found , -j^o sy|u 

\ StiU uncetta' \ ptouis. ^ persists 

“ \ li?sr3*s: 

(\(\ 


0 + 


,0 StiUuncatta^ 

lOO \,^''Lrtain,'P-^''\ ingitis , syW' 

\ -nl Heat* urine s^' 

\ miii unceita' \ ptonis> ^ -g. 

90 \ Sri' \ \ontat«s^ .oid disease 

'«» hS Died .1 ”«”■* 

100 \uri‘^®^e^lnV0We-\ 

, — - 


\ \ \ L- ^ ^ To admtt Teasotta^^®;^^^ ^^oss 

\ .A r)reseT^^’ , - lesions rj^^c 

r r or riot sY"-'^^_ntaaeotisly ^ , jotts Iteal ; ibologica P ^ ^esioa • 

aetbei o' ^ sporita pettaV lesi .^picai pa pgpre to ipntri 

bercu\ostsJ^^^\ at only to tlt^ tyP^, ,pd opP^ ,y 

■theoptritorit' later P^°g \Jet^veeri be g' ,4 be tr^ ibB- 

s°eo. ^'’ o< “e" Tt* 

ivithtate- y .3 possible^ that ,,eat .pbercle ^ dy. H ® 

®«\t brunt o£ t»* ' t«ber^V»8'fS. *» <'“'" 

V enten 

must be «.»■!' 



TUBERCULOUS B^CILLUEIA 

It becomes of importance, therefore, to distinguish between minor and 
maior renal lesions. I believe this can be done upon the basis of symptoms 
and urinary findings. The minor lesions are unaccompanied by symptoms, 
and the urinary findings are slight in degree and may be intermittent. Undci 
ordinary circumstanees such lesions will be discovered but rarely, and then 
by chance examination of the urine. But with the arrival of the day when 
tuberculosis is clearly regarded as a systemic disease will come the time 
when examination of the urinary tract will be thought as necessary as examina- 
tion of the chest. Institutions for the care of tuberculous patients will search 
for the earliest evidences of infection of the urinary tract by repeated routine 
urinalyses. Under such circumstances minor lesions will be found more 
frequently, and the problem of their treatment will become of more import- 
ance. The major lesions are distinguished by the accompaniment of symp- 
toms (i.e., the presence of bladder involvement) ; in males, by the presence 
of lesions in the genitals (epididymis, vas, and seminal vesicles) and by con- 
stant urinary findings of more extreme degree. 

CONCLUSIONS. 

1. By the repeated routine inoculation of urine into guinea-pigs it is 
possible to demonstrate that tubercle bacilli are present in the urine of a high 
percentage of patients -who suffer from bone and joint tuberculosis (87 per 
cent of adult patients and 13-8 per cent of juvenile cases). 

2. In many cases this tuberculous bacilluria is unaccompanied by the 
ordinary symptoms of renal tuberculosis. 

3. There is no evidence to support the belief that the presence of tubercle 
bacilli in the urine is the result of an excretion of them from the blood-stream 
by the kidney. 

4. It is reasonably certain that the presence of tubercle bacilli in the 
kidney urine means the presence of tuberculous lesions in the kidney. 

5. Tuberculous lesions of the male genitals probably arise secondarily 
to tuberculous lesions in the kidney and the presence of a tuberculous, 
bacilluria. 

6. The initial renal lesions frequently heal. Less frequently they steadily 
progress to complete destruction of the kidney and death of the patient. 

7. Jlinor and major lesions probably can be distinguished from each 
other on a basis of symptoms and urinary findings. 

S. Minor lesions should be treated conserrmtively because of their ten- 
dency to heal ; major lesions should be treated surgically wdrere this is- 
fcasible. 

9. In every case of tuberculosis, but in particular in those which present 
cvidcirt lesions of hsematogenous origin (e.g., bone and joint tuberculosis), 
the possibility of renal infection should be borne in mind. Examination of 
the urine and its inoculation into guinea-pigs should be made routine, instead 
o being delayed until symptoms appear. Careful surveillance of the urinary 
tract IS as necessary as repeated examination of the chest, and this can best, 
e earned out bj' repeated routine examination of the urine. 





30 




0^ 








A-o J 

debtedT^®^ have 


asso' 


elates 

tills 


^aHa 

0*«»'?'”o! 


ot t'« r, w *' ®!J,,ioos oi 


It IS 


aw 

T^ot 




ioi- 


e^atn'itva- 

A.. '^• 


Icb, 


jovonv^. - iCr. »V^., to'.”'.'"nev»*”'®V'‘«- ?"“„ev 

?,e vS'XsS-. *» r 

CV^eC^ A O^ ^7 A ' oVeT3^^‘ 

®®een 


cal ge 


•neta 


to®’ ’^nT^'toefl’^sV^toe ''''* 

tSto ^ ! 






49'J- 



piS- 


^IlllCTC- 


■Sj 


370. 


■PGtissO^’pi-dclice J 


no''" 




ptol 


lovess- 


10 pea 
u 


l 



SURGICAL TECHNIQUE 


485 


SPECIAL ARTICLES 
ON SURGICAL TECHNIQUE. 


OPERATIONS FOR MALIGNANT DISEASE OF THE PHARYNX. 

By WILFRED TROTTER, 

SURGEON TO UNIVERSITY COLEEGE HOSPITAL, LONDON, 

To separate the operative surgery of a region from its general surgery is 
not perhaps so natural and convenient norvadays as it was formerly and at 
a time when anatomical practicability was not only the primary hut also the 
predominant characteristic of a satisfactory operation. At that time many 
operations were designed so as to have for their object the removal of a 
definite part or oi-gan. In these circumstances the surgeon could justifiably 
describe as perfectly well defined and formal procedures such operations as 
excision of lialf the tongue, of the upper jaw, and of the larynx for malignant 
disease. Thus it was possible for operative surgery to exist as a quasi- 
independent art having no very close relation to pathological requirements. 

To-day, however, we are no longer restricted to these simplified and so 
to say diagrammatic procedures, and thereby much ineffective treatment and 
useless mutilation are avoided. The modern operation for cancer is primarily 
designed to remove a disease rather than to remorm an organ. It is no longer 
evolved, as it were, in an anatomical vacuum, but in close relation with an 
environment of pathological and clinical fact. These considerations apply 
especially to the surgery of the nasal cavity, the mouth, the pharynx, and the 
larynx. Operations for malignant disease in these parts depend for success 
on full familiarity with the pathological conditions and on very exact diagnosis 
of the individual case, quite as much as they do on operative technique. 

In the parts of the pharynx with which rve are here concerned the only 
form of malignant disease that is found, with the rarest exceptions, is the 
squamous-celled epithelioma. This tumour shows even in this small area 
wide variations in its amenability to treatment, and an}^ operation must be 
planned in relation to these. To estimate the task before him in a given case 
the surgeon must know the exact point of origin of the growth, the clinical 
type it conforms to, and the extent to Avhieh it has spread. No method of 
examination can at present provide these data infallibty, or can yet take the 
place of a judgement trained by the patient study of cases. 

I he region of the pharyirx we are to consider corresponds roughly rvith 
that described by anatomists as the larjmgeal part, and extends from the tip 
,voL. XVI. — NO. 03. 32 
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is reason to reduce the treatment to the simplest possible procedure, the 
aland operation may be omitted if the situation is clearly explamcd to the 
patient and he can be kept under periodical observation. In dealing ^Ylth 
eroivths of the glosso-epiglottic region the gland dissection cannot be cona- 
bined with the pharyngotomy : this must precede or follow, and it should 


usually be bilateral. ri. 

The Control of Infection.— Sepsis is the chief cause of death after opera- 
tions on the pharynx. It takes two forms—infection of the lungs, and 
infection of the neck. The best prophylactic against all forms of sepsis is an 
edentulous mouth with soundly healed gums. The eleansing inhuencc of 
removing the teeth is best seen in its effect on a foul ulcerating growth, where 
it is sometimes astonishing. Unfortunately the full effect takes a long time 
to appear, and it is not usually wise to wait longer than three iveeks after 
the teeth have been extracted. Since a recent clearance of tlie mouth — 
although it probably always diminishes the risk of a pharyngotomy — can 
give no eoniplete assurance of greatly reduced sepsis, it is not perhaps justifi- 
able always to insist rigidly on its being carried out as a preliminary. When 
the surviving teeth are many and healthy, or there is some other special 
reason against adding the burden of a large clearance to what the patient 
already has to bear, a pharyngotomy may justifiably be undertaken without 
it, but should then be reduced to the simplest terms possible. 

Infection of the lungs, when it occurs, seems practically always to be 
set up during the actual operation. The best precautions against it are 
preliminary tracheotomy with incessant attention to water-tight packing of 
the airway during the operation, light chloroform ansesthesia aided by cocaine 
packs whenever possible, and gentle, bloodless, and reasonably quick opera- 
ting. The control of infection of the neck should be constantly in the 
surgeon’s mind throughout the operation. At the end of the gland dissection 
and before the pharynx is opened, the sternomastoid should be firmly stitched 
over the carotid vessels to the prevertebral muscles. In this way primary 
union of the most dangerous part of the neck wound can usually be attained. 
While the pharynx is open all raw surfaces should be carefully protected from 
contact Avith pharyngeal mucus. After the growth has been removed every 
attempt should be made to secure Avatertight closure of the pharynx. If this 
is impossible, the margins of the mucous membrane should be stitched to the 
skin all round the opening so as to leave no raAv surfaces. After a feAV Aveeks 
the fistula that results, uoaa' much reduced in size, can easily be closed under 
local antesthesia. If the phaiynx lias been successfully closed, the neck Avound 
should be left unsutured and filled AAdtli sterilized boric acid poivder. Some- 
tliing A'cry little short of primary union is obtained in this Avay. 

The most serious danger of uncontrolled infection of the neck is secondary 
haemorrhage. It is particularly insidious and may be delayed till no more 
tlian an innocent-looking sinus is left. The foregoing general precautions 
against sepsis are the best safeguards against secondary hemorrhage, but 
one special and not A-ery obA'ious one should be mentioned. When, in the 
preliminary stage of the operation, any branch of the carotid is, diAuded, as 
for example the superior thyroid invariably has to be, it should be ligatured 
as far as may be from the parent trunk. In this A\-ay is left a blind end 



488 THE BRITISH JOURNAL OF SURGERY. 

perhaps an inch long m which firm clotting can occur, whereas if the ligature 
IS applied close to the carotid, a very small slough can liberate blood'’ from 
the mam artery itself. 

The Preservation and Restoration of Function.— It is diaraeteristic of 
operations for growths of the upper and lateral groups that, in cases at all 
favourable, no plastic measures in any way elaborate are necessary. Removal 
of the epiglottis down to the vocal cords together with a large part of the 
base of the tongue abolishes swallowing for a time, and the patient usually 
has to be fed through a tube for two or three weeks. In due course, however, 
swallowing becomes completely normal. 

In the lateral group, removal of the edge of the epiglottis, the aryepi- 
glottic fold, and the arytenoid cartilage permits of complete recovery of 
function with the exception of some huskiness of the voice. When much of 
the cricoid cartilage has to be taken away, and the party wall between 
pharynx and larynx is thus destroyed, the normal separation has to be restored 
by building up a new party wall out of double skin-flaps. In such extensive 
cases, however, the prospects of cure by excision are small, and it is better, 
when the exposure stage of the operation is complete, to deal with the actual 
growth by implantation of radium, the pharynx wound being left open and 
the mucous membrane all round stitched to the skin. Early growths on the 
aryepiglottic fold, in the pyriform sinus, and on the lateral wall are usually 
curable with no disability. The most favourable of all is the not uncommon 
localized tumour on the lateral wall ; this should give results as favourable 
as does the cutaneous type of epithelioma of the lip. 


TECHNIQUE OF OPERATIONS. 

Tracheotomy. — An opening in the windpipe is necessary during the 
operation, and for a week or ten days after on account of oedema. For the 
latter reason laryngotomy is inadmissible, and tracheotomy is necessary. 
Two points only in the technique of this need be mentioned. Whencvei 
the isthmus of the thyroid is seen a segment of it should be excised : anc 
the trachea should be opened not by the traditional vertical cut but by the 
removal of a disc I to in. in diameter. These measures in no way hinder 
the healing of the wound, and they make it possible to change or replace the 
tube at any time with perfect ease and safety. StClair Thomson s mo i ica 
tion of Durham’s tube is indispensable. It is a fact that does not seem vi e y 
known that in middle-aged patients when the windpipe is opened the breat i- 
ing often, and indeed usually, becomes at once periodic in type. Apparen } 
the loss of the stimuli due to the passage of air through the larynx cans ^ 
the mechanism of respiration to change to a more chemical type 
depends directly on the state of the blood. The long periods 
now occur seem to be quite harmless, but are apt to cause alarm to the 

ine.xperienced. 

Operation for Growths of the Superior Group. 

Median (Anterior) Transllngnal PBarjngotom,.— Groirlhs “f 
a, they tend to invade the tonguo, cannot bo exposed properly by lalcnal 
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pharyngotomy ^vithout lateral division of the mandible, winch, m comparison 
with the method here advised, is a clumsy and unjustihable complication. 

The advantages of the median operation are that when exactly earned 
out it is almost entirely bloodless, that it follows a natural line of cleavage, 
that infective complications are almost non-existent, and that it gives t le 
best access in the direction in which it is most needed. 

Incision.— After preliminary tracheotomy and plugging of the pharynx 
an exactly median incision is made over the lower lip, the chin, and the sub- 
mental region to the top of the thyroid cartilage. 

Exposure of the Groioth.—The cut is deepened first below, until the 
mylohyoid muscle has been divided, and then the interval between the genio- 
hyoid muscles is found close to the hyoid bone. This interval is the best 
guide to the middle line, and it is opened up as far as the jaw. The incision 
is now carried through the lip down to the mandible, which is sawn through 
exactly in the middle line. The same line of cleavage is followed through 
the floor of the mouth to the tongue, which is then split in the same way. 
The two halves of the mandible separate readily and the splitting of the 
tongue is carried backwards. In this procedure very little more than the 
mucous membrane needs cutting, the tissues for the most part opening 
symmetrically under gentle blunt dissection. {Fig. 38!'.)* 

Removal of the Tumour . — ^When the median incision comes within range 
of tlie growth, the excision is begun by cutting outwards laterally at the 
proper distance. As soon as the growth has been separated from the tongue 
it can be drawn upwards into the wound, the aryepiglottic folds divided, and 
a horizontal cut made across the epiglottis just above the vocal cords. The 
growth is now free from everything but the body of the hyoid bone, and all 
that remains is to disarticulate this latter from the great cornu on each side. 
Neither of the lingual arteries is as a rule seen or divided. 

Closure of the Woimd . — ^The large gap between the larynx and the tongue 
made by the removal of the tumour is closed by large sutures passed deeply 
through the tissues on each side. The absence of the body of the hyoid 
permits the parts to come together easily. The median incision in the tongue 
is stitched along the dorsum, over the tip and on the under free surface. 
Wiring the jaw is not necessary. It is fixed by strong catgut stitches passed 
through the tissues close to the bone. The lip is stitched on both surfaces 
and then the skin over the chin is closed. The submental part of the skin 
incision is left open for drainage. 

Aftcr-trcaimeui . — This is carried out out on the lines laid down for the 

Note ox Ileustuations. — Although tumours of the pharynx permit of grouping into 
types according to their situation, and actual cases conform to these with considerable 
exactitude, every case is in its finer 'details unique and presents an individual technical 
problem. To illustrate usefully, therefore, the final stage of the operation— that is the 
actual r^ioval of the tumour— would involve the representation of a great amount of 
detail. On this account the illustrations given here are intended merely to show the broad 
.anatoiiiical outlines governing the methods of approach. These anatomical studies I owe 
mi lias expended time and thought on them with unlimited generosity 

riic dissections were made by Miss A. E. Russell, Demonstrator in the Institute of Anatomy 
t iiiverMty College, to whose skilful help I am greatly indebted. ‘ ’ 

1 he incisions used have not been limited to those of the operations on the living subiect 
.IS It ^^.ls thought a somewhat wider exposure might be more instructive.- ^ ’ 
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lateral operation (p, 495), but is much simpler in every way. Little is gained 
by allowing the patient to attempt natural swallowing for ten days or a fort- 
night. After this he should be encouraged to try as soon as he feels inclined. 
Normal swallowing may be expected ultimately with complete confidence. 


1 



1 ' 

ii 



Fio. 389 .— Anterior translingual pharyngotomy, ^e®defin?d and removed, 

glottis has come into view, and a growth in that region can now be aenn 


The Gland Ojjeraiion.— There is no question of ^ | ‘ therefore 

that for the primary growth being done at the sam . g- jures 

an advantage of the method that the regions involved in the p 
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are entirely distinct. As a general rule the extent and gravity of the primary 
gro^Yth in these cases are uncertain, and it is therefore often pruden ® P° 
pone the gland operation until it is known whether the prospects of cure 
justify the^rather formidable addition of a bilateral dissection of the neck. 


Operation por Groivths of the Lateral Group. 

Lateral Transthyroid Pharyngotomy. — ^This operation is based on two 
anatomical facts : (1) That the pharynx is shielded from access laterally by 



Fig. .190. — I.atoral radiogram of til© neck. To show the relation of the pharynx to 
the Inrj-ngcal skeleton and the surface. All the parts shown appear in the original photograph 
except the superior cornu of the thjToicl, which has been added. The relation of the epiglottis 
to the hyoid bone is well seen, and it is plain that lateral access to the laryngeal part of the 
pharynx can be obtained only if the thyroid ala and great cornu are removed. 


the laryngeal skeleton, namely the thyroid ala, tlie great cornu of the hyoid 
bone, and the thyroliyoid ligament connecting them posteriorly ; and (2) That 
these structures can be removed, leaving tlie wall of the pharynx and any 
growth within it undisturbed and unopened. (Fig. .390.) Thus it is possible 
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at this stage when dealing with early groAvths to palpate the tumour through 
the pharyngeal wall, to estimate its extent and situation, and to choose the 
best place for the incision into the pharynx. 

Incision. — The preliminary tracheotomy having been done, an incision is 
made downwards from a point just behind the angle of the jaw for 4 or 5 in. 
according to the length of the neck. It is more nearly vertical than the 
sternomastoid, to which it is therefore oblique. In the cases where it is not 
intended to attempt a gland dissection the incision may be placed an inch 
further forwards, starting from below the mandible and extending vertically 
downwards. [Fig. 391.) 



Tte Gh„d Dusection (P,g. tl,B easier a 

, defined and the muscle freely retracted »“krvarfs To mahe^ 

ransverse cut may be made into *'‘""“'5 “ ^ removed including the 

’he usual gland dissection is now done, th ] superior 

rternal jugrdar vein, but not as a anterior edge 

hyroid artery is ligatured well away from sutu 

f the sternomastoid is now brought ovei he . jn this way tlie 

atgut to the prevertebral muscles behind the through a 

avity of the gland dissection ° seclusion of the carotids seems 

mneture behind the sternomastoid If ^he sec 
tnperfect above, as it often fgap. 

losterior belly of the muscle turned back to fill g P 
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Exposure of the Phanjnx.—K vertical incision is now made downwards 
over the lateral aspect of the larynx midway between its anterior an 
posterior borders. This divides the infrahyoid muscles down to the cartilag , 



Fig. 392.— Lateral pbaryngotoniy, early stage. The superior thyroid arterj^ and vein 
have been divided and the carotid vessels exposed. The sternomastoid will now be retracted 
further* the common facial vein divided, the internal jugular vein ligatured above and below, 
and the gland dissection completed. 

off which they are reflected forwai'ds and backwards, exposing the thyroid 
ala and the great cornu of the hyoid. At tliis stage the superior laryngeal 
vessels and nen'c are divided. In reflecting the muscles backwards care is 
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taken to keep them in a continuous sheet and to include the inferior constric- 
tor. This flap is useful later to cover in the suture line in the pharynx. The 
great cornu and the thyroid ala are now separated from the underlying 



Fig. 393.— Lateral pliaryngotomy, e.’iposurc stage and digastric 

been done, and the resulting cavity secluded *U’ id mnseks have been divided 

posterior belly to the pro vertebral rauscles. Iho and great cornu have 

vertically and reflected forwards and backwards Jhe thjwoid been made 

been removed. In the expo.sod pharyngeal wall •i'™ ht serve to expose a growth of 

The anterior one, through which the epiglottis can excision of a growth 

the aryepiglottic fold. The posterior one is such as might begin 
of the lateral wall. 


pharynx wall. It is easy to do this without pSrated the 

is necessary during this step lest the grov 
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pharynx and be involving the cartilage. This is a serious coiuplication and 
involves removing the ala in continuity with the growth. In all early cases 
the ala is quite free from the underlying tissues. It is now divided vertically 
at the junction of its anterior and middle thirds, and is removed with the 
thyrohyoid ligament and the great cornu. The lateral aspect of the pharynx 
is now freely exposed and through its lax wall the tumour can be clearly felt. 


{Fig. 393.) ^ ^ - 

Removal of the Tttmour.~The raw surfaces of the wound are protected 

with gauze soaked in an antiseptic, and the pharynx is incised. The site of 
the incision is determined by that of the tumour. If, for exaniple, the tumour 
is in the lateral wall, the incision that opens the pharynx will serve as part 
of that by which the excision is effected ; if again the tumour is on the ary- 
epiglottic fold, a vertical incision must first be made to expose it. As soon 
as the lumen of the pharynx is reached the glottis is carefully plugged with a 
strip of gauze soaked in 10 per cent cocaine solution. Everything is now 
ready for 'the excision of the growth, which can be done deliberately under 
guidance of the eye and finger. It is desirable to sear the surface of the ulcer 
with the cautery before the removal is begun. 

Closure of the Pharynx. — There are three ways in which the pharynx 
may be dealt with, according to the size of the tumour : (1) Immediate closure ; 
(2) Suture of pharyngeal mucosa to the skin so as to leave a large fistula and 
cover in all raw surfaces ; (3) Reconstitvrtion of the septum between larynx and 
pharynx by skin-flaps. The third course, for reasons already given, will not 
be dealt with here. 


Immediaie closure is the normal course. When a small growth . of the 
aryepiglottic fold has been excised, the wound thus made locally can most 
often be sutured separately. The incision in the pharynx wall is then stitched 
and reinforced by bringing together the muscular flaps that have been turned 
off it. If a tumour of the lateral wall has been excised, the gap can usually 
be closed and covered with the muscle-flaps. The neck wound is then filled 
with sterilized boric acid powder and left unsutured. In favourable cases 
no leakage from the pharynx occurs and then the neck wound heals quickly ; 
as it does not gape widely the absence of stitching causes very little delay. 
In such circumstances healing may be complete in three Aveeks. If leakage 
from the pharynx can be postponed even only for three or four days, there is 
little risk of serious infection. 


When the pharynx cannot be closed the best course is to suture its wall 
all round the opening to the skin of the neck. In this way all raw surfaces 
are covered in. and there is usually but little infection. In three or four 
weeks a very simple procedure under local antesthesia suffices to close the 
now greatly contracted fistula. 


Aftcr-treatmcnl.—ln all cases a No. 12 rubber catheter is passed into 
the oesophagus through the mouth and left in for three or four days. After 
that it is passed for individual feeds. The tracheotomy tube is necessary for 
about a week. The time Avhcn it can be taken out is determined bv plugging 
its opening for an hour or two. The neck wound is dressed frequentljUand 
carefully watched in case any local collection of pus should form. A normal 
pulse is the best evidence that no serious infection has occurred. 
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P^ISITS TO SURGICAL CLINICS 
AT HOME AND ABROAD. 


PROFESSOR LERICHE AT STRASBURG. 


In 1913 Professor Rene Lericlie called tlie attention of surgeons to the opera- 
tion of peri-arterial sympathectomy as a method of permanently improving 
the nutrition and circulation of a limb, this being necessary especially, say, 
in the case of intractable ulcers. Incidentally the procedure was found to 
relieve pain, and was quickly and widely adoi^ted for cases Avith loss of good 
circulation and pain in an extremity. In 1915 Leriche adopted the operation 
for the cure of causalgia after AA'ar Avounds. Since then it has been AA'idely 
used. As Avas to be expected, the results of such an operation, becoming so 
Avidely employed before the physiological and pathological raisons cVHre 
Avere correctly understood, have been most Amried. The position of peri- 
arterial sympathectom)" cannot be better summed' up than in the Avords 
of Leriche himself, in a i^aper in the Annals of Surgery (September, 1928) 
in Avhich he says : “ The surgery of the sympathetic system meets tAVO 
kinds of difficulties, those Avhich spring from our physiologic ignorance, 
those Avhich spring from our pathologic ignorance. On one side Ave do not 
know the exact significance of the branches that Ave cut, on the other side 
Ave are ignorant, as a rule, of the cause and the exact mechanism of the 
diseases Ave Avish to cure.” 

With such confused ideas of peri-arterial sympathectomy prevalent it 
Avas only natural that the visit of a party of British surgeons to the Clinic o 
Professor Rene Leriche at Strasburg should be arranged, and an attempt 
made to obtain so to speak ‘a pure culture’ from the great exponent of t le 
surgery of the sympathetic system. They AA'ere not disappointed. In or ei o 
appreciate Professor Rene Leriche and his AAmrk one cannot do bettei tian 
quote him again. In his inaugural lecture as Professor of Clinical urger} 
of the University of Strasburg delhmred on March 13, 1925, he says in ns 
opeiring remarks, “ Vous ne me connaissiez pas. J’avais besoin de pienf re 
contact aAmc vmus autrement qu’en paroles, J’ai prefere que Amus me jugicz- 

d’abord aux actes,” . - 

To appreciate the personality of the man is to appreciate more 
the quality of his work. He is not a mere tyro applying a unn^ersai reme 
for CAmry and any type of case. Each case is fully studied, an a rea ^ 
is made to discoAmr and estimate the underlying physiologica anc p« 


logical processes and their relatiA'^e importance. 

The operatiAm technique emplojmd is of the simplest. 


MoreoA'er, it avouUI 
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be impossible to see a demonstration of more deft and less injurious dissection 
on the living subjeet than that seen in Professor Leriche’s operating theatre, 
under local, spinal, or general anjEsthesia. His work illustrates very aptly 
the ideal and trend of modern surgery— that the surgeon is no longer content 
to be the mere technician ; that is a primary essential, but in addition 
he must be able to blend with his technique the clinical findings, the patho- 
logical processes, and consequent physiological errors, before attempting 
their correction. An ideal perhaps which has been best realized and 
attained by the neurological surgeon or— if the term be preferred— surgical 
neurologist. 



Fig. 394. — ^Professor I.ericho in his Clinic. 


Two very full days were spent in the Clinic with Professor Rene Leriche 
and his associates. The spirit of camaraderie amongst professor, associates, 
nurses, and patients has to be seen to be appreciated, and an atmosphere of 
enthusiasm pervades the whole Clinic. 

Operation 1. Cancer of the Bre.\st in a woman, age 27. This was the 
first operation witnessed. Iodine was used for the skin, open ether was the 
anaesthetic. A ‘ Halstead ’ operation was employed. The light was arti- 
lieial, and the towels, operating gowns, etc., were blue. Fifteen artery forceps 

only were employed and there was practically no loss of blood. The opera- 
lion time Avas one hour, ^ 

2. SvMproMs Indic.xtive of a Right-sided Cervical Rib in a woman 
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age 26. The X rays showed what was called a prominent transverse process 
cervical vertebra. The amesthetic was local 1 per cent novocain 
and adrenalin. The incision was oblique, parallel to the border of the sterno- 
mastoid. Every structure in the operation field was quickly, deftly, and 
delicately exposed and demonstrated. No cervical rib was found. The 
scalenus anticus was divided at its insertion and a peri-arterial sympath- 
ectomy of the subclavian artery was performed. The operation time was 
50 minutes. 

3. Varicose Ulcer. — A man, age 45, had had a large varicose ulcer 
on the left leg for ten years. The internal saphenous vein had been tied 
and a ^ portion removed five years ago ; the ulcer had healed after this 
operation but had broken down again when he had re-commenced his 
work. The anaesthetic was intraspinal. A peri-arterial sympatheetomy of 
the superficial femoral artery was done, followed by a wide exeision 
of the ulcer, including all the discoloured skin around it. In ten days’ time 
the raw surface would be skin-grafted. The result seemed a foregone 
conclusion. 

Many such cases of healed chronic ulcer were shown in the intervals 
between the operations. These patients had previously had ulcerated legs 
for many years, up to twenty. They had spent months of their lives in 
hospital. They were ail enthusiastic in praise of the operative treatment of 
Professor Leriche. They were all working and many of them doing heavy 
labouring work. 


Cases of ^^olkmann’s ischaemic contracture treated by peri-arterial 
sympathectomy were shown, one in particular in which there had been no 
demonstrable lesion of the bone, only a wound involving the soft parts of 
the forearm with no obvious injury to the nerves. A typical contracture had 
developed which had completely disappeared forty days after peri-arterial 
sympathectomy. Many cases of diseases in bones and joints which had been 
treated by peri-arterial sympathectomy and lumbar ramisection were also 
shown. 

Professor Leriche discussed “ the problem of osteo-articular diseases 0 
vasomotor origin” in a paper published by him in the Journal of Bone an 
Joint Surgery for July, 1928. He used the cases shown to demonstrate to the 
surgeons present his thesis of the sequence of events, namely, trauma, hyper 
semia, hydrarthrosis, and osteoporosis. If the latter affects the subchon ra 
portion of the bone, then the cartilage becomes detached and traumatic 

aT'f'lTpi'hic 

Case 1. A man, age 48, treated for nine months after an injury for 
tuberculous disease of the wrist-joint by immobilization. Improvemen 
commenced immediately after brachial peri-arterial sympatheetomy an 


progressed to complete recovery. , „ 1 ,. inoa 

2. A man who had had a severe injuiy to the left foot eail} - 

had subsequently developed pain for which no treatment ® . ‘ 

Wasting of the calf, thigh, and buttock followed and he ha g|,o,ved 

for months, being looked upon as a malingerer ^^^mmifed^he pain, 
extensive osteoporosis. Lumbar ramisection (November, 1926) 
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He had completely recovered, and the osteoporosis had now disappeared. 
This is evidently the same case as that mentioned in the Journal of Bone 
and Joint Surgery (July, 1928). 

3 and 4. Both these had been diagnosed as cases of arthritis, probably 
tuberculous, following accidents to the wrist. Cure and reconstitution of 
the bone had followed brachial sympathectomy. 

5. Similar to the above, but in the ankle-joint, following an incomplete 
fracture of the internal malleolus. 

In every case complete sets of radiograms were shown. 

On the second day the following operations were witnessed ; — 

Operation 1. Plating of a Femue, seven days after the fracture, in a 
man, age 50. Spinal anaesthesia was employed ; mechanical traction was 
maintained during the operation on a metal pin passed through the leg above 
the os calcis and anterior to the tendo Achillis. 

The incision was made on the external aspect of the thigh, directly 
through the muscles, to expose the site of fracture. A six-screw Lane’s 
plate was employed. The operation time was one hour. 

2. Brachial Arteriectomy in the case of a man, age 50, who had 
suddenly developed pain in the forearm and hand some days previously, with 
evident failure of the circulation, due to embolism or thi-ombosis in the 
brachial artery just above the bifurcation into radial and ulnar branches. 
There was no demonstrable cause to be found for the embolus. 

Professor Leriche expounded the views advanced by him at the thirty- 
first French Congress of Surgery, Strasburg, 1921, that obliteration of an 
artery should be treated by arteriectomy so that the collateral circulation 
might be more surely secured ; the irritation of the peri-arterial sympathetic 
at the level of the lesion is thus surely removed. 

The lesion in this man was demonstrated, and the lower portion of the 
brachial and upper portion of both the radial and ulnar arteries were removed. 
The operation time was 65 minutes, the anajsthetic being open ether. 

3. Peri-arterial Syjipathectomy of the Inferior Mesenteric 
Artery for the relief of pain in a case of inoperable cancer of the rectum. 
The patient was a man, age 24. He had already had a colostomy done 
for relief of obstruction due to cancer of the rectum. The pain caused 
by tlie cancer had become unbearable, and by a proper excision of the 
sympathetic plexus from the front of the aorta and around the inferior 
mesenteric artery. Professor Leriche was certain that the pain could be 
relieved. 

The patient was antesthetized with open ether, placed in a high Trend- 
lenburg position, the intestines were packed off, and the sympathetic trunks 
on the anterior aspect of the aorta identified and divided low down. They 
were then followed up and removed as far as the inferior mesenteric 
artery. 

Cases illustrating the use of sympathectomy in the relief of pain and 
traumatic ecdema were also shown. Professor Leriche then explained the 
ojicration for removal of the inferior cervical sympathetic ganglion as 
practised by him. The details were the same as those he published in 
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Lyon Chirurgical, November-December, 1926. He showed cases in wlncli 
this operation had been successful in asthma, paroxysmal tachycardia, and 
angina pectoris.* 


OBSERVATIONS ON JUVENILE OBLITERATING ARTERITIS: RESULTS OF 
TREATMENT BY ARTERIECTOMY AND EPINEPHRECTOMY. 

By Professoh R. LERICHE and Dk. P. STRICKER. 


In the following pages we attempt to describe some points of the natural 
history and treatment of certain types of arterial obliteration which appear 
before the age of onset of arteriosclerosis, and are not accounted for by 
atheroma, syphilis, or diabetes. This study is based on 28 cases, some of 
which have been followed since 1920. 

In spite of the numerous studies lately published on these conditions, 
they are very insufficiently known. While tlie pains, the trophic disturb- 
ances, and gangrene, Avhich are looked upon as their ciiief symptoms, are 
but the final incidents of the disease, we know notliing of its beginning, its 
mechanism, and its pathogenesis. The mechanism of gangrene and of trophic 
disturbances looks far more simple than it really is ; they are therefore 
interesting to study. They are sometimes called diseases of evolution, per- 
haps to prove that to cure them is an impossible task ; but this opinion 

has no serious foundation. At 



present we must be content to 
distinguish clearly the precise facts 
fi'om mere hypotheses and falla- 
cious interpretations. 


I. The Nosogbaphic Standpoint. 

It is necessary to separate four 
etiological types. 

1. Traumatic Thrombo-aiieriin. 
— This is due either to a single 
traumatism which has caused a 
contusion of the intima or a com- 
plete rupture (closed wound), or to 
repeated and habitual traumatism 
—arteritis of those who use crutches 
{Fig. 395). In these cases the clot 
does not stay in the zone of 

Fig, 395. — Traumatic tlirorabo-arteritis (due arteritis. It grOWS in the vascular 
to use of crutches). Gangrene of two fingers. j „„ OrffanizeS itself, and alwaVS 

Complete disappearance of pain and vasomotor dis- luuic i, f, i odvnnee 

turbances two years after resection of axillary produces a Coaguiation m au\t 
artery (10 cm.). itself. In this Way it readies 

the first large collateral. It stops and may remain m this place 
on towards the periphery. For instance, we saw the clot depart from j^ 


* Through the kindness and courtesy of Professor Lcndie we are^Wc m^publis 
following account of some of his_observations on obliterating, . 
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ruptured brachial artery, extend beyond the point of bifurcation of the radial 
and ulnar arteries, and obstruct one of them. At the cardiac end also the 
thrombosis never remains stationaiy, but may extend quite a long way. In a 
case of an occlusion of the subclavian at the level of the formerly fractured 
collar bone, the clot proceeded further than the interscalenic space. Therefore 
it is possible that the patient may get worse some months after he is 
wounded, in spite of his condition appearing to be stationary. 

2. Arieritis from Cold. — This particularly and almost exclusively attacks 
the small peripheral arteries, collaterals of the toes, dorsalis pedis artery {Fig. 
396), and the posterior tibial artery behind the ankle {Fig. 397). In these 
cases the obliteration is frequently not complete. 

Many of these arteries with a quite diminished lumen still are permeable 
to blood. The spastic element here plays an important part in the appear- 
ance of the complications. If one wishes to study the circulation of patients 
formerly frost-bitten, the readings of the classical ‘manchette de Pachon’ 
will not be enough. It will be necessary to use a ‘manchette’ applied 
about the middle of the foot; otherwise the diagnosis will be missed. 






Fig. 39G. — Dorsalis pedis artery (arteritis 
from cold). 


Fig. 397. — Posterior tibial 
artery (arteritis from cold). 


It is also always necessary to determine by hot and cold immersion whether 
there is a spastic element. If after the immersion no modification of the 
abnormal oscillometric data is seen, one concludes that most of the arteries 
which go from the leg to the foot are thrombosed. The circulation, which 
is very precarious, therefore only finds its way through unnamed collaterals. 
A case has been seen where the peroneal artery was alone responsible for the 
circulation in the foot. 

3. Localized Monaideritis. — This condition, which is sometimes seen in 
adults, though it resembles the thrombosis of embolic origin, has really 
nothing to do with it. The disease is more subacute than chronic. Its 
evolution seems to be marked by two periods, one which shows a simple 
occlusion -with sufficient compensatory circulation, and one of gangrene 
appearing sooner or later. The artery presents a thrombosis of 8 to 10 cm., 
IS distended and blackened by extensive adventitial and peri-arterial oedema. 
The inflammatory infiltration binds together the collateral veins with the 
VOL. XVI. — NO. 63. 33 
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artery in a single block. It is not an infectious process. Neither the clot 
nor the walls give positive bacteriologic cultures. There are no infectious 
signs in the microscopic sections. The patient recovers if the whole throm- 
bosed segment is resected with a ligature round the sound artery. If the 
ligation crushes the end of the clot, there is a relapse with a progression in 
the disease. This kind of arteritis is still practically unknown. Two cases 
have been observed, one of which was folloived for three years. 

4. The Thrombo-angiitis Obliterans of Buerger. — This must not be con- 
fused with the other types of chronic arteritis, particularly -with arterio- 
sclerosis. It is quite a definite entity, characterized by its early beginning 
between the ages of 20 and 30, the multiple foci, the bilaterality which is 
found almost constantly at the first onset, and tlie venous attacks. On the 
other hand, Buerger’s disease is certainly the same condition as Winiwarter 
in 1879, Zoege v. Manteuffel in 1891, Heydenreich and Etienne in 1887, 
and Dutil and Lamy in 1893, had already observed. Therefore it is not 



Fig. 398. — Thrombus filling femoral artery» 
with giant cells which are probably common 
phagocytic cells attacking particles of coagu- 
lated blood. 



Fig. 399.— Giant cells in the border of the 
elastic externa of an obliterated axillary artery. 
Repeated traumatism by crutches. Inclusion of 
an elastic fibril in the left cell. 


a new disease ; but Buerger, who does not omit to mention the preceding 
authors, was the first to individualize the condition, to show its frequency 
and to write its whole anatomical description which was previous t 


unknown. _ 

Buerger believes that the disease lias an infectious origin, and attac les 
great importance to the focus of leucocytes and giant cells in the boidei o 
the red clot. These injuries are probably not specific. One finds in am 
matory foci, more or less important, in the arteries of nearly the who e series 
of extremities amputated for gangrene, and in numerous arteries 
removed. Giant cells have been seen in the middle of the clot in an o i 
femoral artery ; it appears that they -were probably common p iagoc> 
cells attacking remains of coagulated blood {Fig. 398). In ano 
an axillary artery thrombosed by repeated traumatism (due to «« “s 
crutches), giant cells could be seen in the border of the elastic 
399). Therefore we do not believe that jiart^cular sigmfican 
accorded to the details described by Buerger, but the character of 
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tlironibo-angiitis oWiterans remains quite distinctive, and tiic disease retains 
its clinical individuality. 

II. The Pathological Standpoint. 

The different varieties of arterial obliteration look very much alike, and 
it does not apjiear that histology can give the key to their problem. While 
chronic disease of the arteries, depending on disturbances of nutrition, 
begins at the level of the media by the simple calcification of Moenckeberg 
or at the level of the elastic interna in the case of atheroma — in other words, 
in the zones of minimal circulation in the wall — on the other hand, the 
cases of pre-senile chronic arteritis all seem to begin with an injury of the 
endothelium. But we believe that nobody has ever seen the first alteration 
of the walls. Buerger has indeed described early injuries preceding the 
organization of the clot, but these cases presented otherwise old injuries in 
other arterial segments. 

We only recognize obliterating arteritis when the arteries have been 
thrombosed for quite^a long time. Therefore we see arteries whose thrombi are 
more or less organized, in some places showing secondary degenerative changes 
and at others having undergone functional adaptation of the vascular walls. 

At the time we observe them, all these cases of obliterating arteritis look 
alike, because an arterial wall in contact with a clot reacts in a very elemental 
way. Even after arteriectomy on the macroscopic pieces or on the amputated 
limbs we are not able to discern the first localization of the disease. At least 
we have never been able definitely to state “ this is the point where the 
disease began ”, even after making classified and numbered sections which 
permitted of the reconstruction of the artery. 

Pathology therefore seems to be of little use in the study of the patho- 
genesis of pre-senile arteritis. Of this rve find a new illustration in the study 
of the arteritis produced by cold. This usually begins in the arterioles by 
intravascular coagulation, which is the starting-point of arteritis and phlebitis 
mostly of the thrombosing type. The appearance of an ordinary arteritis is 
very rapidly produced. The final histological pictures are so similar that 
numerous authors consider cold and freezing as favouring thrombo-arteritis, 
without discerning any difference in mechanism at the beginning. In fact 
only one anatomical datum is woHJi considering, and it is more macroscopic 
than histologic : there is an endo-arteritic arteritis and an aHeritis which has 
become external secondarily. 

In the first category the vaseular wall looks normal and the artery is not 
outwardly changed. In the seeond the external coat is thickened, adherent, 
hypervascular, and contains a netwmrk of vasa vasorum very much dilated. 
In addition there may be an intense peri-arteritis binding together attendant 
veins and sometimes neighbouring nerves. It is not, however, a case of two 
different tjqies of arteritis — there are simply two phases of the disease. It 
seems that for a long time the arteritis progresses only in the arterial lumen 
and in the Avail itself, then finally the injuries extend further than the middle 
coat and reach the adr'entitia as Avell as the zone of the nerrms and ganglia. 

Observation sIioavs that gangrene or trophic disorders seldom occur 
HI the first period ; on the other hand, they are usual Avhen the ad\'entitia 



504 THE BRITISH JOURNAL OF SURGERY 

is involved. We notice two types of invasion, sometimes by a simple 
CO lateral circulation taking the place of the normal nutrition coming from 
the lumen through the endothelium, which is deficient in this case ; at other 
times by an inflammatory invasion accompanied by oedema and sclerosis. 
These statements of macroscopic pathology, which are confirmed by more 
detailed histopatholog)^, are of great importance to the understanding of 
the clinical disturbances in obliterating arteritis. 


III. The Standpoint of Pathological Physiology. 

The clinical and evolutional histoiy of thrombo-arteritis as a peripheral 
arterial disease is dominated by one fact, to which no importance has been 
accorded to this day, except by one of us, who has long insisted on its 
value.* Arterial occlusion alone is not sufficicjit to produce gangrene of 
extremities, even when, extensive, in a main arterial trunk {subclavian, femoral, 
external iliac), or in an elderly man. 

The only characteristic of the occlusion of a large artery is an insufficient 
functional circulation — for instance, intermittent claudication in cases of 
femoral occlusion. This needs to be proved, for at first sight it seems to run 
contrary to our surgical experience of ligations; but it may be positively 
demonstrated. First, considering the lower extremities, numerous patients 
have no pulse, no oscillations on the Pachon, on both sides, but have trophic 
disturbances and gangrene on one side only. 

One of us has previously i-eported many such examples, and others work- 
ing on arteritis noticed these cases, Avhich are common in Buerger’s disease. 
Moreover, accounts of post-mortem examinations were published a long time 
ago in which it was proved that the two iliaca communis and iliaca externa 
arteries were obliterated along their whole length without the least trophic 
disturbance at the level of the lower limbs. Furthermore, experimental 
demonstration has provided us with definite evidence of the folloiving fact. 
Threatening disturbances preceding gangrene recede by resection of the v'hole 
thrombosed segment ; this proves that trophic disturbances and gangrene 
are not the result of a simple spreading arteritic occlusion. 

Since 1916-]- thirty arterial resections have been jierformed to combat the 
disturbances resulting from an occlusion, and we have never seen arteriectom} 
followed by gangrene. Once only, in a case of unrecognized Buerger s disease, 
threatening gangrene could not be averted. It is quite obvious that t le 
hydraulics of the main artery is not improved by resection of 7 to 8 cm. o 
the thrombosed segment. It is more than ever deficient, the removed seginen 
being generally longer than the thrombosed one. Still gangrene does not aP’J''”’- 

Observation 1. — woman, age 46, from the age of 30 showee i us 
vasomotor disturbances of an uiiper limb with Raynaud s ciises lesu mg 
the appearance of ulcers on some fingers. No oscillations on the ac 


* “ Mecanisme des Troubles consecutifs aux Obliterations arterieUes 
arteritique en dehors de rAtherome ”, Soc. de Ctnr. de Lyon, 19-4, Oct., m 

Lebiciie and Heitz.— “ De la Reaetion vasodilatatrice consecutive a 

arteriel oblitere ”, Com, des rend. Soc. de Biol., 1917, Feb. 3 and Feb. D. 

M m. Soc. de Chir., 1917, Jan., 310. 
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On Feb. 12, 1921, resection -was made of 7 or S cm. of the occluded subclavian 

artery. All disturbances dis- 
aijpeared, and the ulcers 
began to heal quickly. In 
January, 1928, after seven 
years, recovery rvas still 
maintained and there were 
no more disturbances. 

2. A man, age 47, who 
for nine months had noticed 
eyanosis, eoldness of the last 
three fingers on the left 
hand, and some pain, sud- 
denly presented gangrene of 
the last two phalanges of the 
forefinger and middle finger. 
On Aug. 9, 1924, resection of 
nearly 12 cm. of the brachial 
artery was done. Disturb- 

Fig. 400 (Case 3). — Superior part of the resected obliter- ances receded. The patient 
ated femoral artery. Calcification of the media, Jlonckeberg ■, •. i j. „ j. 

tj.pe. .6 recovered without amputa- 

tion of the fingers. Good 

health resulted for eleven 
months. In July, 1925, one 
year later, the pains and 
ulcers reappeared. The 
point of bifurcation of the 
radial and ulnar arteries 
exposed showed a recent clot 
obliterating the radial and 
ulnar arteries. The forearm 
was amputated. The patient 
was still in good health in 
January, 1928. 

3. A man, age 56, was 
seen, complaining of painful 
symptoms and intermittent 
claudication on the right 
side, with beginning trophic 
ulcer on the second toe. 

I here was erythromelia. 

Very small oscillations were 
noted on the right side. On 
lllay 12, 1927, resection was 
made of 5 cm. of the throm- 
bosed superficial femoral 
artery {Fig. 400). Pains 
and trophic disturbances 



Fig. 401 {Case 3). — Xinc months after resection of 5 cm. 
of the obliterated right femoral artery*. Disappearance of all 
disturbances. The man was free from pain. 
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disappeared. Later the function of the leg improved and continued so after 
nine months. In February, 1928, the condition was healthy {Fig. 401). 

4. A man, age 27, five years after an attack of measles, noticed the 
appearance of trophic disorders on the third, fourth, and fifth toes of the riglit 
foot, with great pain. His fifth toe was amputated for gangrene and he 
underwent a perifemoral sympathectomy. Recovery, without pain and 
obvious disorder, lasted four years. Pains have reappeared within the last six 
months, and when the patient was first seen on June 2, 1928, the foot was 
very painful, and it was impossible for him to sleep. There were signs of 
high obliteration. No oscillations in the limb, even just below the edge of 
Poupart’s ligament. 

On June 12, 1928, arteriectomy of the obliterated iliaca externa was done, 
and improvement took jJi^ce the next day. Two months later he was 
still very pleased, pains had disappeared, 
he slept well, and was able to cut his 
nails without pain. The foot was per- 
spiring again and the skin of the toes 
■was more supple ; the horny skin on 
the internal side of the big toe had 
disappeared. 

5. A printer, age 56, in very good 

health. On Sept. 2, 1928, his left arm 
suddenly became very painful. At the 
same time the distal extremity of the 
limb grew cold. No heart disease, no 
increase of tension, no infectous maladies, 
no diabetes. He denied syphilis ; the 
Wassermann reaction was negative. 

Pains disappeared after hot immersion 
and the hand again became movable, 
but the sensation of cold remained. 

Seventeen hours later the same pheno- - — - ' 

menon reappeared and immersion was 

J- r Fig. 402 (Case 4).— Obliteration of t lo 

ot no use. lor a week there was no bracliial artery and the bifurcation of the 

imrivovernPTif' tlipn nains in the hand radial and ulnar arteries. The resection an 

improvement, tnen pains m tnc nauu formed in the presence of the visitors 

and forearm decreased slightly, and of the Surgical Club, Sept. 25, 1928. 
the hand and elbow could be moved. 

Obliteration of the lower part of the brachial artery ivas revealed by palpation 

and Pachon’s apparatus. i r t 1 

Resection of the inferior ‘part of the brachial artery, wdiich was obhtcra ci 
by red clot to the point of bifurcation of the radial and ulnar artencs, mas 
performed before the members of the Surgical Club visiting Strasburg on 
Sept. 25. The radial artery was thrombosed, the ulnar artery ivas re 
below the bifurcation (Fig. 402). Improvement ivas quite noticeable e 
on the first day ; the hand ivas warmer and the unpleasant sensa lo 
cold had disappeared. When discharged on Oct. 4, the hand, 
white and cyanotic before the operation, showed an almost A ,Qg\ 

again. It was warmer than before ; the fingers moved ver}^ well (i ' 
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the forefinger and thumb alone being still a little difficult to move. The 
apparatus of Pachon showed very small oscillations on the wrist between 
the divisions 10 and 2, whilst they Avere formerly altogetlier absent. 

These facts show that in the complications following arterial occlusion 
trophic disturbances are not caused by suppression of circulation through the 
diseased artery, but that something more than a simple ischremia is necessary.* 
This new element is brought about by vasomotor' disturbance. The 
peripheral arterio-capillary network is nearly always spontaneously distended 
Avhen an artery is thrombosed over a certain length. The extremities of the 
patients are usually red in colour. We know that this erythromelia, painful 
as the limb becomes hotter, stops when it is elevated. The extremities in 
this position become white as marble, \mry cold, and look quite bloodless. 




The blood-stream is not strong enough to penetrate through the indirect 
anastomotic channels to the small vessels ; it follows the force of gravity. 

When the leg is lowered, it at once assumes a bright red hue. Lipiodol 
having been injected above the occluded segment. X rays reveal a tight 
network of very thin vessels. Injection into a normal artery never produced 
such a rich network of arterioles. Consequently vasodilatation exists and 
provides nutrition for the peripheral tissues when the main normal channel 
is thrombosed. But this nutrition is precarious, for should the least vaso- 
motor disorder occur orving to traumatism (nail-cutting), strong emotion, or 
untimely adrenal injection, nutritive disorders start and blood-flow is insuffi- 
cient to ensure their repair. 

* Nevertheless there may be an incomplete necrosis of muscle fibres in the regions 
where terminal arterioles arise from the main diseased arterj% as is the case at the level of 
the elbow (superior arteries of the flexors). But this has nothing to do with the gangrene 
of the extremities which we are Iicrc considering. 
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The noimal course of the disease may produce the same result. As soon 
as tJie intramural process reaches the ad\"entitia, there appear vasomotor 
reflexes, which work upon the peripheral vessels. These shrink, the circula- 
tion, which was formerly sufficient, fails, and gangrene results. Arteriectomy 
is necessary to prevent this. Moreover, as a general fact, if arterial emboli 
are quickly followed by gangrene, it is because the clot stops and distends 
the arterial Mmll, the externa is therefore forced back, rendered anmmic, and 
soon shows circulatory disorders and oedema. This is proved by the fact 
that if, instead of making an embolectomy with sutufe, the arterial segment 
is resected, the patient recovers as after tire ideal operation, except that the 
pulse has disappeared. For instance : — 

6. A patient, age 47 (latent mitral stenosis), showed suddenly on May 
15, 1924, a pain in the left arm with immediate ischosmic disorders. Hand 
and forearm were as white as ivory, purple stains appeared on the back of 
the hand, and there was no jrulse. The brachial artery was exposed after 
ten hours. Incision of the artery, extraction of the embolus. The arterial 
wall was red, velvet, and swollen. TJirombosis was probable : 4 cm. of the 
vessel wei'e resected ; recovery without gangrene. 

Therefore we must remember; (1) That aiierles are 9wi merely fifes of 
distribution, hut that all of them are acconifanied by a netivork of nerves. (2) 
That the fathological physiology of thrombo-arteritis cannot he reduced to analysis 
of the disorders of the circidation at the level of the diseased zone. (S) Thai an 
occluded artery is no more an artery, but a plexus of sympathetic neivcs in an 
abnormal condition. (4) That the newous element of the adventitia is quite as 
important as the pipe. 

Because of the frequent alterations of the adventitia and of peri-arteritis, 
we are bound to think that the addition of adventitial phenomena to the 
disorders caused by occlusion itself detemiines the trophic disturbances. It 
is in fact the endarteritis that has spread through the adventitia which 
produces gangrene in tissues Avhere the circulation is otherwise just sufficient. 
The often very paradoxical evolution of many cases of thrombo-arteritis is 
thus clearl)" explained. 


IV. The Ceinicai, Standpoixt. 

Cases of thrombo-arteritis have generally a latent period in which the\ 
are only recognized by those who look for them. They are nearly an a\s 
undetected before the period of trophic disorders and gangrene. Still tlie\ 
may be easily recognized if oscillometric experiments are made on pa len s 
who present painful and feeble legs, intensely cold feet, and especially inter- 
mittent claudication. Before the appearance of trophic disorders, cases o 
arteritis show one or more of the following symptoms : noticea e , 

atrophy of a limb, red foot, blue foot, Avhite foot, foot with mdema, at)pic. 
Raynaud’s crisis with persistent cyanosis and without „ 

the circulation between the painful paroxysms (the of v ha . pp * 

in real Raynaud’s disease). The two most common types begiyuth.in.^^ 
mittent claudication and the appearance of trophic disoiders ^ 

the corn-cutter. Leg and thigh, forearm and arm, on the four limbs hare 
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be examined systematically by immersion in hot and cold water. This is 
quite necessary, otherwise many cases of arteritis may not be recognized. 
Sometimes instead of oscillations failing, their amplitude will be greatly 
increased. These cases have nothing to do with arterial thrombosis ; often 
they follow rigidity of the walls in contact with a periphlebitic sclerosis. 

V. The Therapeutic Standpoint. 

It may be stated that if the artery is anatomically occluded and not 
spasmodically contracted, no indirect operation on the nerves Avill be of use 
at any period of the obliterating arteritis. 

Sympathetic operations, peri-arterial sympathectomy, and ramisections 
should be undertaken only in cases of incomplete obliteration of dilatable 
vessels, and if there is no compensatory vasodilatation or lymphangitis in the 
periphery. This often occurs with arteriosclerotic individuals and sometimes 
with frostbitten cases whose arteries are always thickened and not always 
obliterated ; in general whenever the spasmodic element plays the chief part 
in the symptomatology. This may be also the case at the beginning of 
Buerger’s disease, when obliteration is still slight. The surprising successes 
brought about by Hartmann, Georges Muller, 4^rcbibald, and Bernbeim by 
peri-arterial sympathectomy, which were quoted at the last Surgical Congress, 
are thus explained. It is generally too late, however; obliteration has 
spread and the time for sympathetic operations is past. Since 1923 they 
have only been tried in cases which looked propitious or when compelled by 
threatened amputation ; but with no success. Other nerve operations like 
cordotomy are still more inefficient. Cordotomies were sometimes done 
following false diagnosis in cases of pains not referred to their real cause. 
Results were not satisfactory. Only two operations appear of any use in 
obliterating arteritis : (l)- Arteriectomy : and ( 2 ) Epinephrectomy. ' 

1 . Arteriectomy. — Eleven 3 ’ ears of practice and the investigation of 
thirtj^ cases show that arteriectomj'^ may be considered when a large artery 
alone is obliterated or when several small peripheral artei’ies are concerned. 
In fact it is but a sympathectomy made exactly at the diseased point so as to 
abolish the zone of abnormal departing reflexes. It is followed by tbe same 
vasodilator reaction as peri-arterial sj^mpathectomy, as may be found 
recorded in a paper read before the Societe de Biologic.* 

In mono-arteritis recovery is generallj'- lasting. In traumatic arteritis, 
whatever its mechanism, the patient is greatlj'^ improved. The extremitj^ gets 
warmer, pains and trophic disorders disappear, and oscillations may some- 
times be seen on the Pachon apparatus. Abolished voluntarj^ movements are 
again possible ;* the result is lasting. Twenty-two cases have been observed, 
but an application to cases of declared gangrene would be obvioush'^ too 
optimistic. In spontaneous arteritis localized to onl}’" one arterj^ without 
tangible cause, arterial resection is the only immediately efficient treatment 
and the onl\’ method which can perhaps give a lasting result. For instance ; — 


* Li-.niciiH 
oblitcrc sur la 
Feb. 17 . 


and Huitz.— “ Innuence de la S.P. ct dc la Resection d'un Segment arteriel 
Contraction volontairc dcs Muscles”, Cooiplcs Uciid. Soc. de Jiiol., 1917 , 
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Observation 7. — A man, age 36, after having stayed in water for several 
hours, suddenly felt pains in the right arm, in the neck near the shoulders, 

and general discomfort. The next day the right 
arm 'was painful, heavy, and could hardly be 
moved. Pains spread from arm to fingers, and 
were then located in the forefinger. There were 














Fio. 404 (Ca»e 7).-Rcsoe. Fxc. 405 (Ca.e 

tion o£ the obliterated brachial artery ( ff 

artery (9J cm.). 

also suffocating crises which warmth 
inci’eased. Three months later the 
patient was sent to hospital 'with the 
diagnosis of Raynaud’s disease. Accord- 
ingly a low ramisection was made on 
Nov. 7, 1926. Excellent immediate 

result, followed by recurrence in January, 

1927. On account of this, hunreral sym- 
pathectomy Avas performed on an artery 
found very contracted. The condition 
improved, but in August, 1927, recur- 
rence took place. The patient asked for 
an amputation. He suffered too much 
and Avas too impatient. At the end ot 
August the brachial artery Avas resected 
from the lower third to the arrterror fold 
of the axilla, near the first collateral 

(Fig. 404). It Avas completely obliterated nne at both extremities 

by an old thrombus in the middle and by a recent °ne 
Large adventitial injuries. Immediate improAC 



Fig. 


400 (Case 7 ).-Five months »ftcr 
resection of braclnal arterj. 
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Til October the armpit was still painful, where the thrombus 
to „S.r“ but it sol Lpped, and the last news was that the patrent had 
Quite recoYMd. He eamc to hospital in December and m January t'*”* ^ 
Woyele his right lumd was as good as the left and nearly the same as before 
his illness, h! has fattened and works regularly. Still he has no brach a 
artery from armpit to elbow, nor any radial pulse. {Figs. 405, 406.) 

Arteriectomy is the only operation which relieves cases of old frostbite, 
when it is really^ a question of arterial thrombosis and no mere diminution of 
calibre with superimposed spasms-which may be found out ^ 

and hot immersion.* It is rather strange to see ulcers healing t ^e foot 
getting warmer after resection of the posterior tibial artery and doi sabs pedi 
Leriel Can this result be lasting ? It has been observed for several 
months ; but a recurrence is to be expected, for generally patients are seen 
after years of pains and various circulatory disorders. Since, with the excep- 
tion of arteriectomy, amputation of the foot is the only possibility, arteri- 
ectomy may in any case be attempted. 

Arterial resection was tried in Buerger’s disease more than once. It 
had only passing sedative effects. It is of no real value except to establish 
the diagnosis. On the other hand, in this disease great improvements are 

obtained by unilateral epinephreetomy. 

2. Epinephreetomy. — It seems needless to say that complete recovery 
majf not be expected when the two femoral arteries are transformed into 
fibrous cords. It is plain that signs of ischmmia will persist whatever may 
be done, for the damage cannot be repaired. Intermittent claudication is 
evidently incurable ; but one can attempt to obtain the abolition of pain 
with improvement of the peripheral circulation, and especially to arrest the 
evolution of the disease. This result was obtained in many cases. 

Up to now thirteen epinephrectomies have been performed in different 
vascular d'seases, nine of which were for generalized obliterating arteritis ; 
six of these cases looked like Buerger’s disease. The first seven observations 
have been published, j These are the actual results : — 

One patient was very much improved by the operation for seven months, 
but successive amputations of the two legs, one in a year, the other two years 
after epinephreetomy, were unavoidable. 

One patient, operated on in February, 1926, has shown since epinephrec- 
tomy some trophic disorders of the foot. Intermittent claudication still 
remains, and pains have disappeared ; there is no gangrene and amputation 
was not necessary. His general status is quite good, he goes every day to his 
office and continues with his work. Operation ivas done two years ago. 

A third patient, a doctor, was operated on in December, 1925 ; he 
arrived on a stretcher, and went away walking, using both legs, though 


* In this case peri-arterial synipatlicctomy may give lasting results. Instances are 
to be found in the reports of the French Congress of Surgery, 1927. 

t Luiuckc. — “ Dc la SurrCnalectomic dans Ics Gairgrcnes arteritiques des Sujets jeunes ”, 
Soc. <lc C/iir. (fe I-yoii, 1925, Dec. 10, and litill. cl M m. Soc. tic CMr., 192C, Mav 12, Ko. 
17, 521. 

Srvi.7. and STniCKcn. — '■Huit Observations dc Surrenalectomie dans I'Enarterite 
obliterantc juvenile et dans la Maladic dc Buerger”, Rev. dc Chir.. 1927, Ko, S, 190. 
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an amputation had at first seemed to be necessary. After eighteen months 
he wrote that his recovery was progressing regularly and that he would soon 
begin again with his work. 

In a fourth case the operation failed, and amputation of the thigh was 
necessary ; since then nothing has been heard of the patient. A fifth, a 
dentist, was operated on in March, 1927 ; he could not 'work over an hour 
without being obliged to lie dowm ; since epinephrectomy he has been quite 
well. His leg was not amputated, he shows no trophic disorders, and now 
Avorks standing for periods up to six hours. In a last case, operation is still 
recent and the result doubtful. 

To sum up : 2 failures, 1 improvement followed by a recurrence, and 

3 very good results lasting from one to tAVO years. 

If patients and their condition before operation are considered, Ave must 
acknowledge that epinephrectomy is useful and its study is to be continued. 
Coincidences and spontaneous recovery may be easilj'^ invoked in successful 
cases. But as one has seen epinephrectomj^ folloAved by sudden disappearance 
of pains and quick recovery from trophic and gangrenous disorders in patients 
Avho could not be reheAmd and had been previously more than once uselessly 
operated upon, one must continue to belicAm in the therapeutic Amlue of this 
operation. 

Last year Costantini proposed ablation of the medullary jAart alone, 
Avhich is easily done Avith dogs, in place of epinephrectomy. This A’^ery logical 
operation has been tried Avith men tAvice Avithout any success, for the capsule 
is extremely friable. AnyhoAv it seems that these attempts may be continued, 
and that, thanks to epinephrectomy and arteriectomy, endarteritis Avill appear 
in the future not so hopeless as it is to-day. Amputation is no longer the 
only treatment, 
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REVIEWS AND NOTICES OF BOOKS. 


Addresses on Surgical Sutijeots. By Sm Berkeley Moynihan, Bart., K.C.iM.G., 
President of the Roj^al College of Surgeons of England Medium 8vo. Pp. 348, with 
12 illustrations. 1928. Pluladelpliia and London : W. B. Saunders Co. 28s. net. 

IVe are glad to have the opportunity of noticing this collection of orations and 
addresses” although we think that the majority of them have already been read by 
most English surgeons. We realize in reading these essays that surgery is to their 
author not merely a science or an art but a religion. It is indeed a happj^ fact when 
the highest exponent of our art has the burning eloquence to extol it. Of the 
fourteen chapters which the. book contains, more than half are devoted to a critical 
review of the leaders and teachers who have gone before. Hunter and Lister, the 
founders of our present knowledge and ideals, take the pride of place ; the old 
teachers from Hippocrates to Galen and from Galen to Hunter have their work 
re\dewed : and the men of our own generation, some of whom have only lately 
passed away, such as John B. Murphy, Mackenzie Davidson, and the surgeons of the 
Leeds School, have a generous appreciation given of their work. It is remarkable 
the wealth of eulogy that the orator has to bestow upon nearly all those whom he 
mentions, and what a Avonderful %vord portrait he is capable of drawing of the 
men he has knoAvn personally. 

A number of the essays are devoted to those special subjects of abdominal 
surgery Avith Avhich the name of Moynihan has become so closely associated — ^those 
of the stomach, duodenum, pancreas, and gall-bladder. Probably the essay Avhich 
might most lay itself open to sceptical criticism is that dealing Avith the relation of 
aberrant mental states to organic disease ; but, after all, it is pleasant to be stimu- 
lated to occasional disagreement as Avell as to be carried aAvay by compelling 
eloquence. 


Recent Advances in Surgery. By W. Heneage Ogilaue, M.A., M.D., M.Ch. (Oxon.), 
P.R.C.S. (Eng.), Assistant Surgeon, Guy’s Hospital, and Lecturer in Clinical Surgery to 
Guy’s Hospital Medical School, etc. CroAvn 8vo. Pp. 461 + viii, Avith 108 illustrations. 
1928. London : .J. & A. Churchill. 15s. net. 

As the author points out in his preface, it is not an easy matter to decide AA'hat 
should be included under ‘recent adAmnces’ in surgery — by the tin e a suggested 
method has been thoroughly tested and genuinely accepted as an ‘advance’ it has 
ceased to he recent, and many recent ‘adAmnces’ haA'c been in a retrograde direction. 
This is especially so in connection AAdth the ^urgery of gastric and duodenal ulcera- 
tion, and the author's aphorism, “ Ea'cla'^ operation for ulcer appears to be a 
success until it is found out ”, is delightfully na'iA-e. 

Fcav AA-ill fail to agree that Mr. Ogihde and his co-Amters haA'e made an extremely 
wise selection of ‘advances’ from the enormous mass of material available, and have 
shoAvn a most judicious and common-sense attitude in discussing the relatiA'c Amlues 
of the various iwocedures described. With tlie exception of the chapters on cancer 
by J. F. Carter Brainc, on plastic surgery by T. P. Kilner. on chest surgerA' by Grant 
M.assic, and on venereal disease by V, E. Lloyd— all of them most exeellent— Mr. 
OgilA-ic is responsible for the AA-hole of the book, and is to be congratulated on a truR' 
great achieA'cment. 

Most practising surgeons^ AA'ill agree AA-ith the opinion that although fractional 
lest-incals are useful in deciding the nature of the treatment in cases of gastric and 
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duodenal ulcer and the progress of the case under such treatment, yet for diagnostic 
purposes the evidence they yield is much inferior to that given by radiography and 
IS hardly commensurate with the expenditure of time and labour which thev neces- 
sarily involve. •’ 

The chapter on plastic surgery represents work developed almost entirely durintr 
and since the war, and a careful perusal of the marvellously ingenious operativS 
procedures therein detailed conveys the impression that plastic surgery is only in 
Its infancy— an impression strangely at variance with the statement in the intro- 
duction, with which Sir Berkeley Moynihan apparently agrees, that “ Surgery as 
a mechanical craft is almost complete.” 

There is a sufficiency of good illustrations, and at the end of each chapter are 
given numerous references to recent surgical literature— a feature which should prove 
most useful and time-saving to a busy surgeon. Altogether, the book attains a 
very high standard and admirably supplies a very real need. 


An der Schwelle der Chirurgie. By Emile Forgue, Professor of Clinical Surgery in 
the University of Montpellier. Translated by Professor Dr. Georg Schmidt, Munich. 
Medium 8vo. Pp. 130. 1928. Leipzig : P. C. W. Vogel. Paper covers, M. 10 ; 

bound, M. 11.50. 

A BOOK written by a distinguished French surgeon which has merited translation 
by a German surgeon must necessarily a rest our attention. In reading it our 
expectations are not disappointed, because from the first to the last page it is filed 
with sound wisdom, the fruit of ripe experience, expressed in the happiest of 
language. It is concerned with various aspects of surgery, chiefly ethical, and is 
dedicated to the younger generation of surgeons. It begins with advice to students 
whose ambitions are to become surgeons, and this section is concerned chiefly with 
the need for technical dexterity, guided by careful clinical diagnosis. Other chapters 
follow on “Empiricism and Surgery”, “The Relation of Surgery to Medicine”, 
“ Honour before Life ”, “ The Ethical Laws of Surgery ”, “ The Responsibility 
of the Surgeon and Euthanasia”. Throughout all these essays, wh.ch have been 
delivered on various special occasions, there are exhibited the results of great 
surgical experience, philosophical learning, and a very wide knowledge of foreign 
literature. The motto of the German Surgical Society, “ Truth in Science and 
Conscientiousness in Art ”, is repeated more than once, and made the text of much 
sound advice. . 

The last chapter, on euthanasia — or, as it is explained to mean, ‘glorious death 
— is one of the most intriguing of all the essays, containing as it does not only the 
scientific discussion of dissolution, but also very copious references to the death-bed 
experience of well-known historical characters, such as the alleged utterance o 
William Hunter ; “ If I had but the strength to hold a pen I would describe now 
pleasant and easy it is to die.” This subject naturally ends with an eloquent 
tribute to those of the younger generation of surgeons and students who o 
a glorious death in fighting for their country. In conclusion, we can only expre 
a sincere wish that these addresses may be translated into English. 


The Robert Jones Birthday Volume: A Collection of Surgical assays. 
Preface by Sir Berkeley Moynihan, Bart., K.C.M.G. Crown 4to. p. 
illustrated. 1928. London : Humphrey Milford. 42s. net. 


IVith a 
434 -}- xii. 


This volume, to which the leading orthopaedic surgeons m to 

besides, have contributed papers, forms a very preface 

the esteem in which Sir Robert Jones is held in the surgery 

Sir Berkeley Moynihan voices in characteristic language the 1 * ^ 

owes to Jones. The list of contributors is a «fk^g°"\^^,tled"f in Jones their 
of many distinguished surgeons, one and all of whom ackno ^ 
teacher and their friend. 
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It may be said at once that this book represents in a signal manner our present- 
day knowledge of orthopEedic surgery, and that it is a most valuable collection of 
papers by experts, each imting on a subject which he has made his own. So high 
is the standard of excellence that it would be invidious to select single papers for 
special comment, except to indicate the broad field which is covered. 

The opening paper on “ Orthopsedics before Stromeyer ” gives a most interest- 
ing and well illustrated account of the beginnings of modern orthopaedic surgery, 
with particular notes on the lameness of Scott and Byron. Osgood, of Boston, 
contributes a paper on the “ Association of Intestinal Stasis with Spinal and Sacro- 
iliac ‘Arthritis’ ”. Since Lane laid perhaps undue stress on the evil effects of 
intestinal stasis, there has been a reaction and a tendency to underrate the impor- 
tance of this as a factor in the etiology of chronic arthritis. Osgood’s paper brings 
fresh evidence in favour of Lane’s views. The paper on “ Dissociation of Bone 
Groivth” by Murk Jansen is a long and thoughtful one which rvill be read with 
great interest, and that on “ Congenital Dislocation of the Hip” by Hey Groves 
is a terse but most complete study of the pathology of this condition and its treat- 
ment on rational lines. The value of both these papers is enhanced by admirable 
illustrations. Allison, of Boston, -writes on “The Open Operation for Congenital 
Dislocation of the Hip ” — an excellent presentation of the subject. 

Of the remaining papers, no one of which should be left unread, special mention 
must be made of Elmslie’s striking article on “ Fibrocystic Diseases of the Bones ”, 
Platt’s paper on “ Peripheral Nerve Complications of Fractures and Dislocations 
of the Elbow ”, Fairbank’s on “ Infantile or Cervical Coxa Vara ”, Girdlestone’s on 
“ Operation for Tuberculosis of the Hip ”, and Laming Evans’s on “ Astragalectomy ”. 

Sir Robert Jones may well feel proud of his Birthday Volume, for it contains 
a series of papers which not only represent what is best in modern orthopEedic 
surgerj% but also bear the imprint of his teaching and refiect the esteem in which 
he is held among surgeons. The editors and publishers are to be congratulated 
on this handsome volume, which should be read by surgeons the world over with 
the greatest interest. 


Diagnostisohe und tUerapeutisohe Irr turner und deren Verhiitung. Chirurgie. 
Edited by Professor Dr. J. Schwalbe, Berlin. Royal 8vo. Pp. 347, with 140 illus- 
trations. 1928. Leipzig : Georg Thieme. Paper covers, M. 24 ; bound, M. 26. 

The present volume is only a part of a very large series of works dealing with 
errors in diagnosis and treatment. The series comprises no fewer than sixteen 
works on internal medicine and twelve on surgery. The present volume contains 
articles by Professor Heller, of Leipzig, on the diaphragm, internal hernias, and 
the intestines ; by Professor Hohlbaum, also of Leipzig, on the stomach and duo- 
denum ; anil by Professor Kleinschmidt, of Wiesbaden, on intestinal obstruction. 

It is a very carefully -written and complete surgical treatise dealing with both 
simple and complicated problems of diagnosis and treatment. For example. Pro- 
fessor Heller gives a verj' full account, illustrated by many radiograms, of the dia- 
gnosis between hernia through the diaphragm and paralytic relaxation of the latter. 
Among the diagnostic methods in common use is the inflation of the peritoneum 
with air, the parts being subsequently submitted to X-ray examination. In dis- 
cussing the treatment of chronic constipation the author lays great stress upon the 
uselessness of operations done for functional conditions of a spastic or atonic 
ehsiracter. In the article dealing with haimorrhoids it is pointed out that the most 
serious error in treatment is that of producing a stricture of the anus, but we do 
not find adequate recognition of the value of injection treatment as a simple pro- 
cedure that is free from risk. There is a good account of anal fistulEc, and careful 
directions are given for avoiding the injurj’ to the sphincters which produces incon- 
tinence. The subject of the diagnosis of ulcer of the stomach and duodenum is 
de.ilt with sR some length, but we think that its value would have been increased if it 
had been illustrated by X-ray pictures. The rare conditions of voUailus of the 
stoinsieh and also of intussusception of the stomach into the duodenum arc well 
described. There can be no doubt that the work is one of great value, being filled 
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with careful descriptions and critical discussion. If it has a fault 
direction of being too detailed and of dealing with conditions that 
met with. 


; it lies in the 
are very rarely 


The Early Diagnosis of the Acute Abdomen. 
M.S., (Lond.), F.R.C^., (Eng.), Senior Surgeon t( 

edition. Demy 8vo. 


iiA.kj., A’ ocii] 

Paddington, etc. Fifth edition. 
London ; Humphrey Milford. 10s. 


Cd. net. 


Pp. 244 -t- xir, 


illustrated. 


This useful little book has now reached its fifth edition— a fact which alone illus- 
trates the help it has given to members of the medical profession. There are few 
alterations in the book except that the author has amplified his account of the 
symptoms^ of peritonitis and has given his views as to their causation and variation. 
There is in addition a small section on certain retroperitoneal conditions which 
rnay simulate acute abdominal disease, and a few paragraphs dealing with obstruc- 
tion in the small intestine. The symptoms of acute peritonitis are divided into 
two groups, reflex and toxic ; the reflex symptoms being earlier in onset when the 
demonstrative part of the peritoneum is affected and delayed in infections of the 
non-demonstrative areas. Failure to recognize this may lead to delay in the dia- 
gnosis of a pelvic or central peritonitis, in both of which non-demonstrative areas of 
peritoneum are affected. Muscular rigidity, a very common sign, is only found 
when the demonstrative areas of peritoneum are involved. The important point 
that it is not present in pelvic peritonitis is emphasized. It may also be absent 
in people ivitli fat abdominal walls and feeble muscles, or in the aged and iveak. A 
description of the signs and symptoms of pneumococcal peritonitis is given, and 
it is noted that this may not give rise to muscular rigidity even in its early stages. 
With this we entirely agree. 

In the chapter on acute intestinal obstruction stress is laid on the importance 
of the involvement of the mesentery. Two groups of obstruction are described, 
one in which the mesentery is involved — in this the onset is more sudden and the 
symptoms are more severe and may lead to early peritonitis — and the other in which 
the mesenterj’- is not involved, the onset being more insidious and the abdominal 
signs less marked. In the ehapter on the signs and symptoms of perforation of 
gastric and duodenal ulcers we note that the author says the patient is lyrithing in 
agony during the stage of primary shock. This is inaccurate and misleading. It is 
our experience, based upon close observation of many cases at the moment of 
perforation, that in this stage the patient lies absolutely still and rigid, fearing to 
move in the slightest degree lest the pain be increased, and we think this represents 
the true picture from the very onset of the perforation. 

One of the most useful chapters in the book is the last, which describes very 
shortly the signs and symptoms of diseases which may simulate acute abdomina 
conditions. One of the commonest mistakes in diagnosis of the acute abdomen is 
the confusion of its signs and symptoms Avith those of thoracic lesions. A aco 
useful table is given setting out and comparing the signs and symptoms in each cas . 


The Treatment of the Acute Abdomen, Operative and Post-operative, 

Cope, B.A., M.D., M.S. (Lond.), F.R.C.S. (Eng.), Senior Surgeon ^ Out-patient^, 
St. Mary’s Hospital, Paddington, etc. Second edition. Demy 8vo. Pp. + - 
Avith 14G illustrations. 1928. Humphrey iMilford. 10s. 6d. net. 

In the second edition of this book the author has ma^ a fisw 
has also inserted a short account of the Avork of R, B. f Vost ope^^^ 

on the treatment of the toxmmia of ileus and intestinal obstructio • on account 
ileus is one of the most dreaded complications of acute The usual 

of its insidious mode of onset and partly because of non- 
signs and symptoms of this condition are enumerate , ^ r p ivilliams on 

operative and operative, is described. In the former of Brockman^ 

the treatment by the injection of anti-gas-gangrene serum, . 
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who injected diluted human or ox bile into the rectum to make up for 
entrance of normal bile into the intestine, are shortly described. We have tried 
both methods of treatment, but not in a sufficiently large number of cases to enable 
us to draw any definite conclusions as to their efficacy. These methods are, however, 
such as should undoubtedly be given further trial. The various methods of oper^ive 
treatment are described, and the author considers that jejunostomy with or without 

lateral anastomosis produces the best results. ^ 

The book is well illustrated, clear, and definite in its description of the dinermt 
methods of treatment, and is one which will undoubtedly prove of value to those for 
whom, in the preface of the first edition, the author says the book is written. 


Vademekum der speziellen Chirurgle und OrthopMie fiir Arzte. By San. -Rat. Dr. 

Hemianx Ziegneh. Ninth edition. iMedium 8vo. Pp. 326 -1- vi. 1928. Leipzig : 

F. C. W. Vogel. Paper covers IM. 13 ; bound, M. 15. 

It is rather difficult to classify this book. It represents a very successful attempt 
to collect together in the form of short notes the most important practical points 
in every surgical problem that may present itself in general practice. It is therefore 
a book for reference rather than for reading, and it must presume access to or 
knowledge of larger text-books, because all kinds of apparatus and operations are 
referred to which are not illustrated or explained. A good manj’' of the sections 
seem to suggest preparation for an examination rather than instruction for a practi- 
tioner. For example, the treatment of an ununited fracture is given under two 
headings and a choice of six methods, but •ndth practically no indication as to the 
selection of a particular procedure for a particular case. There can be no question, 
however, about the book’s being closely filled with accurate information, so arranged 
and classified as to make it easy for reference. The fact that it has already reached 
a ninth edition in a country where new text-books of surgerj" appear everj' year is 
the best e^ddence that it has proved acceptable to those for whom it was written. 


A Text-book of Fractures and Dislocations, covering their Pathology, Diagnosis, 
and Treatment. By Kellogg Speed, S.B., M.D., F.A.C.S., Associate Professor of 
Clinical Surgery, Rush Medical College, University of Chicago ; Associate Attending 
Surgeon, Presbyterian Hospital, etc. Second edition, enlarged and thoroughly revised. 
Medium 8vo. Pp. 952 -l- xiv, illustrated with 987 engravings. 1928. London: Henrj’' 
Kimpton. 50s. net. 

The second edition of this monograph has grown to 952 pages, and a good deal of 
important information has perforce to appear in small type. The work is undoubt- 
edly based on the considerable practical experience of the author in fracture surgerj”^, 
which is well exemplified in the many excellent line draAvings of radiograms of 
actual fractures, and the sound adAuce offered in the treatment of Amrious types of 
bone and joint injury. But Avhen judged either as an exposition of surgical teaching 
or as a comprehensiA’e text-book of reference, it suffers in comparison AATth the 
standard Avorks. In almost CA'cry chapter the ‘setting’ is patchy ; there is no clear 
enunciation of principles follOAved by a logical deA’elopment in sequence of methods 
of treatment and results. There is too often a strange lack of perspectiA'e ; thus 
twcnty-scA-en pages arc deA'oted to that uncommon injury ‘traumatic dislocation 
of the hip-joint ■. Avhich is presented Avith all the anatomicarminutim of the old-time 
surgeon. On the other hand, important and difficult complications are somcAA’hat 
cursorily dealt Avith — for example, peripheral ncrA-e injuries accompanying disloca- 
tions of the shoulder-joint and elboAv fractures. The account of the pathogenesis 
of N'olkmann's contracture is also vague ; this subject has been much illuminated 
by modern experimental Avork Avhich has a definite clinical application. In the 
treatment of this deformity the illogical operation of lengthening the indiA'idual 
tendons at the Avrist is adA-ocated. 

The chapter on carpal injuries— a subject on Avhich the author is a recognized 
authority — docs not do justice to his exceptional knoAAlcdge and experience.'^ The 
over-elaborate classification adopted here could not ]>ossibly remain in the memon,' 
VOL. XVI.— NO. 03. 34 
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of the most brilliant student for more than twenty-four hours, and is in strikin.^ 
contrast with the simplicity of Destot’s exposition of the same group of iniuries 
Un page 354 the dangerous hyperflexion position of the elbow after the reduc- 
tion of a supracondylar fracture is illustrated, with the forearm bandaged closely 
to the upper arm. In the text it is stated that each day after the reduction the 
position should be released and that the patient should actively extend the elhow. 
it may not be the author’s intention, hut such advice encourages the use of early 
movements in this type of injury — a proceeding which is always disastrous. In 
the treatment of ankle fractures the Delbet ambulatory plaster is not mentioned. 
In spite of such blemishes, however, the book contains much valuable material for 
the consideration of the experienced fracture surgeon. 


A Text-book of Orthopedic Surgery for Nurses. By Philip Lewin, M.D., F.A.C.S., 
Associate Professor of Orthopedic Surgery, Northwestern University iMedical School, 
Chicago, etc. Demy 8vo. Pp. 353, with 340 illustrations on 101 figures. 1928. London 
and Philadelphia : W. B. Saunders Co. 15s. net. 

This book is intended to give a general view of orthopaedic surgery to nurses who 
have to carry out its principles. The author says : “ My purpose is not to bring 
the nurse to the operating room and close the door in her face, but to take her 
inside ; take her to the ward where orthopidic cases are treated, to the plaster 
room, to the splint room, and to the brace shop, and make her work in these depart- 
ments interesting to her and beneficial to the patient.” 

The most important chapters for the nurse are those on plaster-of-Paris 
technique, the care of a child with a tuberculous joint, infantile paralysis (especially 
the (prevention of deformity and muscle re-edueation), and operating-room tech- 
nique. The book is profusely illustrated, and our only critieism is that perhaps an 
attempt has been made to compress too much in a small space. There can be no 
doubt that, as so many of the chronic crippling diseases of children — such as polio- 
myelitis and tuberculosis — must be treated for long periods of time in sanatoria, 
where they are in daily contact ivith the nursing staff, it is a matter of great 
importance that the latter should understand the general principles of disease and 
the technical methods used in its treatment. We think that this book admirably 
fulfils this object. 


Les Arthi’ites gonococoiques. B3'^ Heniu Mondeti, Professeur agrege de la Faculte dc 
Medecine de Paris ; Chirurgicn des Hopitaux. Medium 8vo. Pp. 527, with 121 illus- 
trations. 1928. Paris : Masson et Cic. Fr. 70. 

In this work the author has collected not onty his personal observations but also a 
vast amount of material from the literature of gonococcal joints. Without hesita- 
tion it may be stated that the volume contains more information on this subjcc 
than does any other work in existence. But whilst one cannot fail to admire le 
industry and enthusiasm of the man who has collected together so foueli materia , 
the perusal of a book such as this leaves the reader with a feeling of depressi • 
After all these researches and all this reading in libraries, how little real ® ? 
do we possess 1 The chapter on treatment, which is the longest in the boo ', 
gloomiest of all. The author passes in review every therapeutic 'he 

ever been applied in the hope of curing a gonococcal arthritis. I" eac ‘ j, 
quotes the words of some exponent of the measure in question, and P - j| 
to demonstrate that in more cases than not this form of treatment is ’ < which 

He brings out the fact that there exist many forms of f Jccinc 

are resistant to all therapeutic weapons. IVhatever be used 'l! ®pnt or massage- 
therapy, diathermy, radiant heat, serum therapy, ‘=°’^Sestion trea m , 
the condition of the joints becomes progressively worse and ends m 

cartilages and ankylosis. , considered that 

In contradistinction to such an authority as Robi , . w medical 

gonococcal arthritis was eminently a medical Y’ as a means of 

methods alone, the author places considerable reliance on surgery as 
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preventing these disastrous results. He recalls the fact that to Lister must be 
Lcorded the merit of having first introduced drainage of joints. In those cases 
which do not respond to medical treatment, and which appear to be progr^smg 
towards destruction of the articular cartilages and ankylosis, he urges that arthro- 
tomv is the right method of treatment. The chief difficulty likely to be encountered 
in carrying this out is that of maintaining free drainage, and he describes various 
techniques that have been employed to overcome this difficulty. 

It is somewhat surprising that in a work of this completeness scant attention 
has been paid to the subject of arthrectomy. Actually there are cases of ankylosis 
in a bad position for which arthrectomy is the one and only method of treatment ; 
particularly is this so in the case of the knee-joint, a joint lYhich more than any 
other is likely to be the seat of an intractable gonococcal infection. If the author 
thinks, as he appears to do, that gonococcal joints are at least as amenable to surgical 
treatment as are tuberculous ones, surely he must consider that arthrectomy has a 
place in such surgery. 

The volume is weU illustrated with photographs and skiagrams. Many of 
these strike the keynote of the book by illustrating failures in treatment. Most 
valuable of all, because of its completeness, is the bibliography that concludes the 
work. The hook is not likely to be used otherwise than as a work of reference — it 
is too long and too negative in its attitude to suit the tastes of the average practi- 
tioner or even surgeon ; but the mass of material contained within its covers, and 
the comprehensive bibliography, render it a A'aluable work of reference. 


Konstltutlonspathologie in der Orthopadie. By Dr. Berta Aschener, Vienna, and 

Dr. Guido Engelmann, Vienna. Medium 8vo. Pp. 312 4- vii, with 80 illustrations. 

1928. Vienna and Berlin : Julius Springer. M. 28. 

Tins book is of a special and rather unusual character. It deals -with the underlying 
causes of deformities. An introduction gives a review of the modern doctrines of 
heredity, which, as it is in a somewhat condensed form, is a little difficult to under- 
stand. This is followed by a consideration of intra-uterine causes of defects in the 
child, of which pressure of the uterine wall and anomalies of the amnion play the 
chief part. The authors are not prepared to receive Murk Jansen’s theories as 
reasonable. The body of the work consists in a discussion of various deformities 
in relation to the possible causative factors. In this consideration a very large 
space is devoted to the hereditary and familial aspects of these affections. 

The different forms of perverted groMdh, dwarfing, and gigantism are con- 
sidered in detail, but especially in relation to their causation. The systematic dis- 
eases of the skeleton, such as Paget’s disease and osteitis fibrosa cystica, receive 
very short consideration, but these two conditions are regarded as essentially the 
same. We think that the authors might well increase the attractiveness of their 
book by giving a larger proportion of illustrations as a relief to the exceedingly diffi- 
cult problems of heredity and causation which are their chief themes. The pictures 
of a family suffering from dysostosis cleidocranialis hereditaria, for example, give 
the reader a happy breathing-space in the midst of a most difficult volume. The 
work concludes with an extensive list of papers on the literature of the subject. As 
a book of reference on an obscure subject it is both useful and valuable. 


Plales et Maladies Infectieuses des Mains. By Marc Iseux, Ancien Interne des Hopitaux • 
with a I refaee by Cit. Lexoumant, Paris. Medium 8vo. Pp. 218, with 00 illus- 
tnitions. 1928. Paris : Masson ct Cic. Fr. 30. 


1 HIS book IS a clearly written and well illustrated treatise on wounds of the band 
and, uhilst there is little original matter, the whole subject is presented in a most 
readable form. The part dealing with infections is based largely on the well-known 
work of Kanavcl. and follows faithfully the principles which he has laid down, 
borne of the methods described for uniting tendons and for making an artificial thumb 
from the forefinger arc well illustrated ; these are not generallv known in tliis countrv 
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For those desiring a short guide to the treatment of hand injuries the book 
can be recommended. It does not, however, in any sense replace the larger works 
on this subject which are now well known, “ 


Konservative Praktnrenbehandlung, By Dr. Leopold Schonbauek, Assistant in 
burgery to the University Clinic. Vienna. Ro 5 'al 8vo. Pp. 206 + viii, with DO 
illustrations. 1928. Vienna : Julius Springer. Paper covers, M. 16.50 ; bound 18.00. 

Any work proceeding from the clinic of t^on Eiselberg in Vienna at once commands 
our attention, owing to the verj^ large amount of clinical material and the high 
traditions which obtain in that school for teaching. The present volume is rather 
difficult to place among the many recent books tvhich have appeared on the subject 
of fractures. It is too small and brief to he in any way comprehensive, and it does 
not contain anything which is new or original. Even the short space devoted to 
this large subject is partly occupied by a consideration of fractures of the skull and 
the nerve complications thereof, which is a subject so entirely different from that 
of fracture of the long bones that it would be better dealt with in another volume. 
However, as a short and simple description of the conservative methods of treat- 
ment used in Yienna it is useful and instructi^'e. The author takes a very reason- 
able view of the indications for operative treatment. He states that in simple 
fracture open operation restores the patient to functional acti-^ity more quickly 
than conservative in cases of the patella and tlie olecranon, but not in the case 
of the long bones. IVe are interested to find that Hackenbruck’s apparatus is still 
largely in use ; it consists of a distraction apparatus fastened to the limb by 
plaster-of-Paris. We think tliat the book would be improved if the references to 
operative treatment -were entirely omitted, because such references are either too 
short to be any use or else ratlier misleading — for example, open operation for a 
fractured clavicle is described and figured, although probably there is no long bone 
in which such an operation is less frequently required, and the method which is 
actually depicted is a most inelBeient fixation with a single loop of wire. 

The letterpress is clear and concise and the illustrations are well chosen and well 
reproduced. There is a commendable recognition of the work of surgical schools 
outside Germany. 


Chronic (Non-tuberouiousl Arthritis : Pathology and Principles of Modern Treat- 
ment. By A. G. Timbrell Fisher, M.C., F.R.C.S.. Late Hunterian Professor, R.C.S., 
England : Surgeon with charge of Out-patients, the Seaman’s Hospital, Greenwicn, 
etc. Demy Svo. Pp. 232 + ix, witli 186 illustrations and 93 plates. 1928. London . 
H. K. Lewis & Co. Ltd. 25s. net. 


The author of this small tvork, ivlio has become a ivell-knoivn authority upon the 
surgery of the joints, justifies the appearance of this new volume by presenting ^ le 
subjects of osteo-arthritis and rheumatoid arthritis in relation to the physioJo^ o 
the joints, and to experimental investigation. The great and most commen a 
feature of the book is the manner in ivhich it is illustrated. Most of the = 

are from specimens in the Hunterian Collection or in the museums pf f ® 
hospitals. As an exposition of the pathological changes which the ]oin s 
in chronic arthritis, both macroscopic and microscopic, the book hoi s a i j n 
place ; in fact we know of no treatise of the same size in which there ® 
collection of illustrations so beautifully reproduced. A ? • ncknow- 

already appeared in the British Journal of Surgerv, a fac ''' ‘ 

ledged by the author in the Preface. The disappointing feature of 
comparatively meagre sections which are devoted to treatment. 


Requisites and Methods of Surgery. By Charles W. Edtnburg^ -’ 

C.M. (Ed ), P.R.C.S. (Eng. and Ed-), ConsMtmg Surgeon, 

. and .1. N. Jackson Hartley, O.B.E., M.B. (Ed.), 040 illustrations- 

Cumberland Infirmary, Carlisle. Crown 8vo. JP- t' « + ' 

1928. Edinburgh and London: Oliver & Boyd. l-s.,6d. 
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Titv student of twenty-five or thirty years ago was very familiar with a little hook 
OT practleal snrSry hy Caird and Cathcart." The work at present under review is 
a lineal descendant, a?d although it is a little larger 

nocket It is a ver^^ useful book for students, containing chapters on Case-taking , 

“ Bandao-ing ’% “Wound Treatment”, “Fractures”, “Minor Operations , and 
many other details of the craft of surgerjn There is an interesting addition, useful 
for men starting in practice, on “ Hospital Economy ”, together with suggestions 
and plans by an architect for the erection of a simply constructed operating theatre. 


manual of Surgery {Rose and Carless). By Aubert Carless, C.B.E., ^I.B,, M.S, (Lond.), 
F.R.C.S. Emeritus Professor of Surgery, King’s College, London ; Consulting Surgeon, 
King’s College Hospital, etc, ; and Cecil P. G, Wakeley, E.B.C.S. (Eng.), Erasmus 
Wilson Lecturer, Royal College of Surgeons of England; Assistant Surgeon, King’s 
College Hospital, etc. Twelfth edition. Demy 8vo. Pp. 1544 -i- xii, with 6S9 illus- 
trations in the text, 17 coloured piates, and 78 special plates of radiograms. 1927. 
London : Bailliere, Tindall & Cox. 30s. net. 

We extend our most hearty congratulations to the authors of this well-known hook. 
One of the original authors appears now to be spending his leisure time in travelling 
about to clinics overseas and in keeping himself abreast of current surgical teaching. 
The co-operation of one of the most active of the younger surgeons of King’s College 
Hospital has been invoked in the production of this new edition. An eloquent 
tribute to the work and influence of Lister is given in the Preface. The alterations 
and additions in the text are especially in the direction of emphasizing the initial 
symptoms rather than the terminal phenomena of diseases, and laboratory methods 
of diagnosis are described more fully, while minute details of operations are given 
less space. IVe accord hearty commendation to the -v'ery full account which is given 
of fractures and their treatment, together svith the special radiographic supplement. 
We rather doubt, however, the value of the chapter on military surgery, as it is too 
brief to be of any real use. A point on which the book seems to run a risk of losing 
its premier place among English text-books is that it is becoming too bulky, and 
we trust that the authors will see their way to cutting out some of the redundant 
material — such as the descriptions of alternative methods of treatment. 


Nachbehandlung nach cEirurgischen Elngriffen. By Professor Dr. Eduard Melchior, 
Oberarzt der Chirurgischeu Universitiitsklinik, Breslau, Royal 8vo. Pp. 339, with 
32 illustrations. 1928. Leipzig : Johann Ambrosius Barth. Paper covers, M. 17.40 ; 
bound, M. 20. 

This carefully uTitten book is intended to be a guide for both the student and the 
practitioner in order to help them to understand the nature and treatment of the 
various complications and accidents which may arise after operations. A large part 
of the hook is devoted to the consideration of general principles of disorder and 
treatment. Disturbances of tlie respiratory tract, the circulation, the stomach 
and intestines, arc described systematically. Finst, loss of blood and difficulties of 
feeding are discussed in some detail. In considering the length of time that patients 
should remain in bed after operations, the author takes a position intermediate 
hetiyeen the extremes adi'oeated hj- various authorities. That is to say, whilst he 
advises that patients who have had operations on the head or chest should get up 
one or two days afterwards, yet he advises the retention in bed of hernia cases for 
at least ten days, and he further admits that getting patients up early does not 
prevent the possibility of pulmonary embolism. In discussing the treatment of 
the more important complications after operations the author offers a considerable 
nuinber of alternative methods. PerJiaps this is liable to leave the reader in some 
doubt as to which he should choose— for e.vample, in the treatment of ileus the 
uses are described of various purgatives administered by injection into the circula- 
tion. Xot only are the older remedies such as atropine, strvclmine, and pituitrin 
mentioned, but also the active principles of senna and cascara under the names of 
sennatin and peristaltin are put forward as reliable methods of treatment, and we 
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feel that this multiplicity of remedies is bewildering rather than helpful. Only 
hve chapters are devoted to special operations as against thirty-two chapters 
descriptive of general principles. We think that the description of special oLvl 
tions and their after-treatment is of considerably less value than the first part of 
the book. It is curious to see what is almost identical with a Thomas’s splint 
described and figured as Bruns’s walking splint. As a book of reference in cases of 
dilliculties and complications after operations we think this work will be of great 
value. ^ 


Leh^uch der Chirurgie. By Professor Dr. C. GAunfe, Bonn, and Professor Dr. A. 
BonciiAiiD Berlin. Sixth edition. Royal 8vo. Pp. 752 -}- xxii, with 500 illustrations 
(some partly in eolour). 1928. Leipzig : F. C. W. Vogel. Paper covers, M. 36 ; 
bound, M, 40. at' > , 

Tins well-lmown German text-book of surgery was first published in 1920, and the 
fact that it has already reached a sixth edition shows that it has found ready aecept- 
ance among those for whom it ivas WTitten. It represents an attempt to solve the 
very difficult problem of giving a short and clear exposition of surgical principles 
without encumbering the matter with many technical details. I'l’lien this attempt 
is made by two such well-known teachers as Garre and Borchard it at once commands 
our attention. The present edition has a special and pathetic interest because of 
the fact that its senior author died just after he had completed his contribution. 

After a short and stimulating chapter on the teaching and learning of surgery 
and still shorter sections on the arrest of haimorrhage, the treatment of wounds, 
and ana3sthesia, the great bulk of the ivork is devoted to a description of regional 
surgery. In presenting an account of the injuries and diseases of each part of the 
body onlj' those subjects are taken in any detail which are of common occurrence 
and of great practical importance. The selection and execution of the illustrations 
have been carried out with great judgement. At the end of the book is a short 
synopsis of the different surgical regions of the body with a special view to aiding 
diagnosis ; this summary is, however, almost too compressed to be of much practical 
value. The last chapter deals w’ith operative surgerjy and is evidently designed 
for the purpose of conducting a course on the dead body. The ligature of arteries 
and the old classical but now obsolete amputations are described in a detail which 
they do not deserve. The most notable omission from the book is the absence of 
any reference to general surgical diseases, such as septicwmia, fetanj% and syphilis, 
and in a book which mainly deals with general principles we regard this omission 
as important. 


Operative Surgery. By J. Shelton Horsley, M.D., F.A.C.S., Attending Surgeon, Jit. 
Elizabeth’s Hospital, Richmond, Va. Tliird edition. Royal 8vo. Pp. 893, vitli /aC 
illustrations. 1928. London : Henry Ivimpton. 03s. net. 


A USEFUL short chapter on general considerations is followed by another on surgical 
drainage, tvhich is regarded as helping nature’s effort to extrude a foreign substance 
by reversing the flow of lymph. There is a somewhat sketchj^ chapter on operatne 
technique. Eight small figures and half a page of description are given to Gran s 
method of tying a reef knot with forceps, which is excessive. 

Chapter 7 deals with the suturing of blood-vessels. The author’s ingenious ant 
simple spring staff for triangulating the ends of the vessel makes the opera lo 
look easy, and laboratory workers should note it. In surgical practice the occasi 
■when suture is preferable to ligature must be ver}”^ rare. The indications are c < j 
set forth and the descriptions are excellent. Peri-arterial 

discussed. We have so much to learn about the balance of the arteria an ... 
circulations that the author is wisely non-committal. Early senile Lump, 

is omitted, is certainly more an indication for it than is a painful arnpu -„vcrsal 

This chapter is one of the best in the book, and is followed by a shor • „<• ^le 

of the circulation in which the experimental findings ® ■ gj- piood- 

procedure are weU described. Tw-enty-seven pages follow on the Iff of 

vessels, the selection being judicious. There is no mention of t J 
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Fevr of us have SeM'vicS 

- hSurf bl'ond his Wt one fnmi apprehension, 

has sometimes te? 10 on ancurvsm and Chapter 11 on artcrio- 

but a muscle-flap is better. Chapte ^ith the 

venous aneurysm are both m^^^rlj . . tl I 

blood-vessels the expenmentaWork ^ ' 

influenced the excellent presentment of j . • • , contracture, and forms a 

reuTitten from Da^’is’s work, ivlneh is freely quoted. Me confess to »•' r~ 

no need to use the Catlin knife and elevate the epidermis m j' ^ 

there is no one method, and much depends on the sharpness of the ra/.or and the 

contour of the thigh. , n i 

Chapter 17 is a rvell-balanced one on the operative procedures on the skull ami 
brain. Souttar's craniectome should be mentioned and its use ligured m a future 
edition. The subject of imcesthesia abo requires consideration here. 

Chapter 22 d 5 aJl? vfth the thorax. From the description of a case of cardio- 
lysis, the impresnen £f received that the sole object is to free the pericardium from 
the chest, erreied heart hypertrophies, and no doubt freeing the heart from 
the pericarditCT 5? also' advisable in some cases. Tlic excellent results when the, 
bony restraint as nmived are not mentioned. Sulflcicnt emphasis is not given tr. 
the more usnst cjmErnatfon of decortication of the lung with the EsUander opera- 
tion. In the rTTKwers experience the lung if sulficicntly freed is never too old to 
expand E its sdistance has not been the site of abscess. The subject of abscess 
of the iunz should be introduced by pointing out that at least three months ujisidc- 
dowQ drainage six times a day jicr vias naluralcs with respiratory disinfection should 
l>e rarrisd ont first : the drainage operation will then seldom be required. 'The 
descriptions of it and of lobectomy are good. Operations on tlie heart for wounds 
and mitral disease are given ; the useful fact that a stab wound of a ventricle docs 
not bleed during systole is not mentioned. Cutler’s incision for vaUmlotomy is just 
where aneurj'sm of the ventricle usually arises in a syphilitic patient ; Souttar's 
method seems on the whole to he of better promise. Phrenic avulsion and thoraco- 
plasty are considered in their separate and joint aspects. A good chapter closes 
with a description of excision of the scapula and clavicle. 

The author is e^•idently a great advocate of pyloroplasty, and his own Tnctb'<' 
is well described. There is a redundancy of figures for gastro-enterostomv f. 
and without clamps. •• Inversion (of the stump of the appendix) produce= a'Fe-v'n.- 
ning intussusception and a protuberance on the mucosa of the caicum wh:<w.. .lusv 
possibly be the starting point for ulceration or for cancer”. The fact^. --,b 

to be demonstrated. Bunt’s diverticulum can often be seen at a second rY.-'.-.— 

incision .iom;- ' 

'I ntodern. There is one reference to Ux- - 

to post-war K.rtae.e.'.. 

for n.e operative procedure, v-r,, 

a l.^.ok r/ Vp;;' ■ 11"^ late rcstiUs of them should a 



llMn^; virT 
noticf d \ 

is irK'f,7frr'f 




avif-r typr; for heading paragraphs. Mispiikts e-.. \v- 
. on pages 72. 007, and 800. 'tIic rcferLee V " " ' 


y 2lven. 


r, . „ • reference i.n “iie la- 
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of the insertion of more important matter. “ The gloved fingers of the assistant” 
are conspicuously absent, and so are illustrations of instruments except where 
necessary. The index is excellent and renders the eighteen-page list of illustrations 
superfluous. The book evidently records experience, notably in the accounts of 
some of the laboratory work. It should be of value to the profession. 


A Text-book of Surgical Diagnosis. Edited by A. J. Waltox, M.S., F.R.C.S. B.Sc 
3M.B., Surgeon, London Hospital ; Late Hunterian Professor, R.C.’s., England. In 
Hvo volumes. Medium 8vo. Pp. 1121 -f- xi, with 570 illustrations. 1928. London: 
Edward Arnold & Co. G3s. net. 

The tvork is edited by one occupying an eminent position in the profession. In 
his preface the editor says, “the weakness of modern surgery lies in diagnosis”, 
and offers these volumes as a help towards the remedy. He has contrived, as he 
claims, to have brought together the contributions of no fewer than fifty-two men, 
almost all of tvhom have unusual knowledge and experience in their subject. Five 
of Iris contributors are from the provinces, and one (Dr. Allen B. Kanavel) wites 
from Chicago the chapter on “ Acute Infections of the Hand — a subject in which 
he is the acknorvledged expert. 

The book covers the whole range of surgery ; it includes articles on “ Suppura- 
tion and Inflammation ” (Sir George Lenthal Cheatle), on “ Shock, Collapse, 
Delirium, Hmmorrhage and Hremophilia ” (Russell Howard), “ Specific Infections ” 
at home and abroad, very w'idely spread articles on orthopcedic subjects, and chapters 
on such special branches as the “ Pituitary Gland ”, “ ThjToid and Parathyroids ”, 
“Thymus and Carotid Bodies” (by the editor). The “Female Genital Tract” 
and “ Genito-urinary Surgery ” are adequately dealt with by well-knoum authorities. 
The “Nose and Pharynx”, the “Larynx and Air-passages”, and the “Ear” are 
very carefully -written (Norman Patterson). Mr. P. N. Panton contributes an all- 
too-short chapter on “ Diagnostic Use of Laboratory Methods Dr. Sequeira and 
Mr. Da-vid Lees, of Edinburgh, -svrite respectively on “ Syphilis ” and “ Gonorrhcea ”. 

The editor hopes the book will be of “ real service to the busy practitioner ”, 
and doubtless there are many grounds for such a pious hope, but at the moment 
of review one happened to have an obscure case of jaundice under one’s care — a 
by no means uncommon type of case. Acting as a ‘busy practitioner’, one hoped 
to soh'e the problem by reference to the index in this book, only to be met with 
two references, one to ‘htemolytic jaundice’, the other to ‘acute pancreatitis ’. Such 
a book might well have discussed the diagnosis of jaundice in a separate chapter, 
with all the tests, symptoms, and signs put down succinctly. It would be impossible 
to offer serious criticism of any individual article ; the 3 '' are uniformly excellent. 
The very nature of the book makes the articles departmental and not coherent with 
one another. Some are too full and others too short — no different result could have 
heen arrived at with so numerous and diverse a bodj’^ of contributors. 

For the surgeon and the student the book is eminentlj'^ desirable, and 
great contribution to surgical literature. Such serious criticism as can be ma e 
and it is serious — is in the choice and reproduction of many of the nlustra i > 
particularly the radiograms. They are not ■\vorthj'' of the book. Many ° . 
photographs only feebly show what is intended, some do not show t le m 
at all. 

Die Chii’urgle des Land-, SeWffs-, und Kolonial Arztes. By Professor B . YY^^Paper 
Royal 8vo. Pp. 388 + xx. 1928. Dresden and Leipzig : Theodor Steinkop . 

covers, M. 18 ; bound M. 40. South 

The author of this book, who has been working for the last five j.*' 

America, has been impressed with the need for providing a^ P „annot he 

for the needs of those busy country practitioners or ship s doc libraries, 

burdened Avith large text-books and Avho have no access .yg amount 

There can be no doubt that he has succeeded m condensing ® . .^yiiether 

of useful information into a small compass, but the question must 



EEYIEWS AND NOTICES OF BOOKS 525 


information in such condensed form wi be of much TneSn- 

seeking enlightenment-for example, all the injuries of the 

fractures and dislocations, are described in ten pages The book con- 

the absence of any illustrations or diagrams is a great drawback. 
eludes with a short list of what is regarded as the best equipment in the riay of 
instruments, apparatus, and drugs for the country doctor. 


Surgical Nursing and After-treatment; A Handbook for Nurses and Others. By 
H. C. Rutherford Darling, M.D., M.S. (Lond.), F.R.C.S. (Eng-), 

Surgeon to the Coast Hospital and Lidcombe State Hospital, S^ney, N.S.D . ihird 
edition. Pp. 026, with 149 illustrations. 1928. London ; J. & A. Churchill. 8s. 6d. net. 


It is only right and proper that every large school of training for nurses should 
have its own text-book of instruction written by the teachers of the school. The 
present volume represents an Australian text-book for the nurses of Sydney. The 
faet that it has alreadj^ reached its third edition is sufficient to show that the book 
has been appreciated. It contains a very full account from a nurse’s point of view 
of general surgical principles, operations, and after-treatment. It is divided into 
two sections, the first dealing with general surgical nursing and the second with 
regional surgical nursing. The book is well illustrated by many pictures of surgical 
appliances, pathological processes, and operations. A very useful appendix, dealing 
with weights, measures, prescriptions, and nursing methods concludes the volume. 
The book represents a very high standard of nurses’ training. 


Diseases of the Larynx, including those of the Trachea, Large Bronchi, and (Esophagus. 
By Harold Harwell, iil.B. (Lond.), F.R.C.S. (Eng.), President of the Section of 
Laryngology, Royal Society of Jledicine, etc. Third edition. Demy 8vo. Pp. 278 + xv, 
illustrated. 1928. London : Humphrey Milford. 12s. 6d. net. 

The advance of laryngology" since the second edition of this book was published in 
1910 has necessitated very considerable additions, particularly in the direction of 
endoscopic methods and in regard to the treatment of malignant disease of the 
larynx. The work has always been somewhat unusual in confining itself to diseases 
of the larj'nx, but in the first edition the author was eminently successful in 
achieving his object of supplying a manual suitable for the general physician, sur- 
geon, and student. The additions now made to bring the ivork up to date have 
reached the same high standard as the original work. The illustrations are many 
and excellent, and those drawn by the author from his owm cases representing the 
inirror pictures of the larynx in various conditions should prove of particular value. 
Ihe book can be cordially recommended as a small but very comprehensive and 
up-to-date treatise on diseases of the larynx. 


Plastic Surgery of the Orbit. By J. East.m,vn SnEEH.\N, M.D., F.A.C.S., Professor of 
Plastic Surgery, New York Post-graduate IMcdical School and Hospital, etc. ; with a 
1 reface by Pierre Serileau, Professeur dc la Faculte de Medecine de Paris. Imperial 
Svo. Pp. 348 -f sxi, illustrated. 1928, New York : The Macmillan Co. 50s. net. 


Tins book is the second of the author's important contributions to the rapidly 
growing literature of plastic surgery. In it he has adhered to his evident conviction 
that it IS wiser to WTitc in great detail about a single branch of the subject than to 
skij) mcomiiletely over all its branches. To some extent the title of the book belies 
Its contents, for there is included much material of general plastic interest to make 
up, ;\s It seems, for the limited scope of the plastic work possible in the re'^ion under 
considcr.it ion. “ 


1 he chief ajipeal of the book will be to the eye surgeon who wishes to extend 
ins knowledge of plastic iiroccdurcs in general and of their application to his field 
at activity Ihc student or graduate de.siring to take up plastic work as a specialtv 
will hesitate to purchase a volume of this size and price for instruction in so small 
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* branch, while the alteady-trained plastic surgeon will not wish to read throiuli 
much with which he is already conversant before reacliing the descriptions of 
operations in Part 3. The seventy-odd pages devoted to the anatomy and physio- 
logy of the slun, the preparation and after-care of patients, skin-grafts, and <reMral 
surgical considerations are, however, very ably written and contain many ori<^inal 
Ideas. The reference to “ what might appear at first glance to be oyer-elaborSion 
01 some of the curlier chapters ” is perhaps necessary, for wc cannot imagine that 
many patients would submit to the extensive pre-operative treatment recommended 
m them. Repeated steaming of the face skin, removal of comedones, cleansin'^ 
With carbon tetrachloride, and various forms of light treatment nia}’' represent 
precautions which will give a slightly increased chance of successful results, but ive 
feel that their application yvoiild prove impracticable in 90 per cent of cases. The 
disfigured patient has usually taken a long time to produce sufficient courage to 
seek treatment and, once having embarked upon the journey, is impatient to reach 
its end. 

An interesting preface by Pierre Sebilcau, of Paris, is followed by an unusually 
long one by the author. The latter is particularly well mritten and amply justifies its 
length. In it is pointed out the unreasonableness of blaming unqualified persons wlio, 
without sufficient surgical knowledge, have tried to free people of those inferiority 
complexes which are constantly associated with disfigurement and deformity', unless 
we are prepared to substitute skilled qualified assistance and unless we spread know- 
ledge of the possibilities of modern reconstructive surgery amongst members of the 
general medical profession so that sufferers may be guided to competent sources of 
treatment. With this is intimately connected the need for realizing that functional 
restoration rather than cosmetic improvement is the most important concern of the 
true plastic surgeon. 

Patience, capacity for unlimited care over detail, and artistic aptitude are 
rightly stressed as necessary qualifications in the surgeon. Paraffin injections are 
justifiably condemned and a special appendix on this subject is wisely included 
later. The keloid scar is aptly styled the ‘sword of Damocles’ of plastic surgery. 
Later in the book the use of hygroscopic threads and exposure to X rays are men- 
tioned as useful forms of treatment. We are surprised to find no mention of radium 
treatment in this connection. 

Part 1 is chiefly concerned with the anatomy and physiology of the orbital 
region. Beautifully illustrated and clearly wmitten, these pages serve a useful 
purpose in collecting together a fund of information which ordinarily would call 
for reference to a number of separate text-books. In Plate VI the internal carotid 
artery is wrongly labelled ‘external carotid’. Part 2 deals with various general 
considerations. Local anmstliesia is recommended, general anmsthesia being resen eel 
for children and very nervous adults. For the latter the double-tube endotraenca 
method is advised, and it is interesting to find an appendix describing this metiioe 
in detail and nTitten by I. W. Magill, of London, who first introduced it. 

The importance is stressed of clean incision at right angles to the skin ‘ 
and arranged when possible in accordance with Langer’s lines ; of delicate ban b 
of all grafts and indeed all tissues ; of careful haimostasis with a minimim at 
material ; of avoiding tension on skin edges ; and of early removal ot .j 

covering dressings. The use of chop-sticks for handling grafts is 
Metal clips for skin suture are condemned, and rightly so. As 
thoroughness of this section, reference may be made to instructions a 
beds without pillows for several days after operation ; soft food to sa\ jp. 

non-residue diet, pure vegetable aloin (ealsalettes), lactic oats, and eve 
tion for a mixture for stimulating the circulation and activating , pressure 

A full description is given of all forms of free grafts, and Ferns fgr 

bags are given well-deserved notice. The mucous-menrbrane gra , < niidfUc 

restoration of eyelid lining, is carefully described. That obtained f pje 

turbinate is stated to be the best match for ocular ^ r fi.p various 

processes by which litality is established m grafts and fl^ps very 

means of ensuring that these processes shall act to their fullest e. 
interesting and instructive reading. 
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Part 3 "ives full descriptions of operative procedures, all profusely illustrated 
bv clearly drawn diagrams. There are very few photographic records of actual 
results Transplantation of single hair follicles for the replacement of eyelashes 
sounds somewhat fantastic, but statistics are given of many successful cases by 
Krusius, whose special instrument is illustrated. A considerable amount of space 
is devoted to the very difficult correction of marginal notches, and emphasis is laid 
on the necessity for keeping the line of surface approximation away from that of 
the tarsal reunion. The history of the treatment of blepharoptosis is reviewed and 
new operations by de Bascordcs are fully described. Dacryocystitis, a condition not 
usually treated by the plastic surgeon, is fully covered, and a very clear description 
is given of the Dupuy-Dutemps operation for anastomosing the tear duct to the 
nasal mucous membrane. Several rvell'iHustrated pages are devoted to rotation 
flaps, and due reference is made to the work of Esser and Imre in this connection. 

We think it a pity that eleven methods of treating ectropion should have been 
resuscitated, for the author admits that very few of them are applicable to the eases 
which come into the hands of the plastic surgeon. More emphasis laid on this point 
might reduce the number of mutilated eyelids produced by what may be described 
as meddlesome surgery which has failed to analyse the nature of the deformity. 
It is not understood what is meant by a ‘hollow’ mould of Stent in the description 
of the treatment of ectropion by Thiersch grafting. 

In Fig. 175, illustrating the operation of canthotomy, the sutures appear to be 
running in the wrong direction, and in the legend to Fig. 176 ‘ Cantrorraphy ’ is 
erddently a printer’s error. The general arrangement of the book is good, but there 
is some avoidable repetition. 


Die Korpereigene freie Pascienverpflanzungr : Ihre experimentellen Grundlagen und 
ihre praktische Anwendung. By Dr. Ebnst K()nig, Privatdozent fiir Chirurgie ; 
Asst, der Chirurgischen, Universitatsklinik, Konigsberg i. Pr. With a Foreword by 
Professor Dr. M. KinsciiNnn. Royal 8vo. Pp. 302 + vi, with 118 illustrations and 
2 coloured plates. 1928. Berlin and Vienna : Urban & Schwarzenberg. Paper covers, 
R. 20 ; bound, M. 23. 

This is a very useful monograph on a subject of great practical importance. It 
is clearly written and well illustrated, and comprises both experimental and practical 
work published by more than six hundred workers, references to whose articles 
appear in a classified list at the end of the book. As the author himself remarks, 
the various operations for which free fascia transplants have been used vary verj^ 
much in their value. It is quite possible that in many cases simpler operations 
might be used to effect the same result ; but on the other hand, a well illustrated 
book like the present is a most valuable work of reference for those enraged in 
practical surgerj\ It is no doubt chiefly in connection with the injuries and” para- 
lysis of the limbs that fascia transplantation finds its most useful indication, but in 
the repair of cranial and abdominal defects also it is probably superior to any other 
method. There are two points in which we think that this verj^ practical book 
might be improved. One is the consideration of the method of cutting out the 
fascial strips ; there are now various mechanical devices by which a long strip of 
fascia can be removed without an extensive incision, but these are not referred to. 
r he other point is a discussion of the ultimate fate of the transplanted fascia, and 
))arlieularly whether its structure and elasticity are preserved. 


The Essentials of Otology. Bj- Geokge BinMixGHAM McAui.ifpe, .A.B. M.D. F.A C S 
Assistant Professor of Otology, Cornell Medical College; Oculist and Aiirist. iMiseri- 
eoniia Hospital, New York. Demy 8vo. Pp. 117 + xv, illustrated. 1928. London • 
nvimphrcy Milford. ICs. net. .*-oouon . 

In the opening words of the preface, “this book is the embodiment of the method 
ol tc.aclnng that the author has used for twenty-five years ’’. It is intended as a 
practical and easily understood presentation for the student, and from the point 
Ol ^ lew of the author’s students, it will no doubt serve a useful purpose in supplvin<r 
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them with a permanent record of his teaching ; but for the student in general its 
value IS more doubtful. The reviewer has found it very difficult to read viith under- 
standing, chiefly owing to what seems to be the unsystematic way in which the work 
IS set out. An attempt is made to describe practical details of examination which 
can only be taught on the patient. In a small work designed for the junior student 
as many as sixteen illustrations should not have been devoted to the description of 
one particular operation. The reviewer feels that the work should be retained for 
use in the clinic in which it has originated. 


t'he Mechanics of the Digestive Tract : An Introduction to Gastroenterology. By 
Walter C. Alvarez, hl.D., Associate Professor of Medicine. University of Jilinnesota 
(Tlie Mayo Foundation). Second edition. Medium Svo. Pp. 447 -f xix, witii 100 
illustrations. 1928. London ; William Heincmann (Medical Books) Ltd. 31s. Cd. net. 

The first edition of this book, published in 1921, set out to describe and to prove 
tile theory that the movement of the contents of the digestive tract depended upon 
Avhat the author called a ‘rhythmic gradient’. Such a gradient was apparently 
actuated by metabolic processes and rvas independent of nerve influence. This is 
the second edition of the book, and it is practically new in that in expanding the 
theory it enters into and discusses the mechanics of the digestive tract as influenced 
both in health and disease by what may be called extrinsic action. 

After describing the ‘ underlying metabolic gradient ’, the author discusses 
in detail the oesophagus, the stomach, the duodenum, and the small and large 
intestines. His account of the movements of the stomach is of great interest ; he 
deals Avith the pain of ulcer, the effect on movements of the stomach of disease or 
of mutilation by operation, the modus operandi of a gastro-enterostomy, and deA'otes 
a chapter to the pylorus and duodenal cap. 

It Avould be Avrong to suppose that the book is useful only to the research Avorker, 
although it is true that the last chapter, Avhich gWes an account of technical methods 
and apparatus, is essentially so. One can imagine the ordinary operating surgeon 
keenly interested in almost cA'ery paragraph. Chapter 21 is a description of the 
mechanics of the gall-bladder, most attraeth'ely Avritten and of exceeding interest. 
Chapter 25, on rcA'erse peristalsis and its symptoms, must be of great utility to 
both surgeon and physician. Chapter 26, on flatulence, is a remarkable dissertation 
on this very trying condition and Avill well repay close attention. The book teems 
Avith statements Avhich bring the reader to a sudden stop amazed at contradictions 
of many of the things taught him as a student — for example, it comes as a shock 
to the surgeon to find that the giAnng of milk increases the rate of progress of food 
residues through the small boAA'el. e a- f 

The illustrations are remarkably well reproduced. The photographs of distin- 
guished physiologists and other research Avorkers are particularly AA'clcome an 
interesting. The quality of the paper and of the printing is unimpeachable, la 'c 
in all, this book is one of the most interesting Ave haA-^e had the pleasure of rea in„, 
and Avhilst one cannot by any means agree Avith the Ao'eAVS expressed by the , 
or Avith the deductions draAAm from the experiments, one cannot help being tascin< 
by his ingenuitj''. 


The Injection Treatment of Varicose Veins. By A. H. DouxinvAiTE, JI- ■ • • 
(Lond.), Assistant Physician to Guy’s Hospital. Tliird edition. CroAv 
51 -f- X. 1928. London : H. K. Lcaa'is & Co. Ltd. 4s. net. 

The success of this small book, Avhich has justified the publication of ® 
is the best evidence of its usefulness. It presents a careful account of 
recognized as a simple, safe, and useful method of considers 

based upon an experience of nearly 2000 cases, and the author of 

himself justified in describing the essential procedure as ^ reasonable care, 

performance, invariably eftectiA’-e, and quite safe the 'most brilliant 

He claims that the Avorst cases of amricose veins are those in alternati'-e 

results are obtained. In the new edition the ^ ^,^3 

solutions Avhich the author has found useful. In the major j 
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quinine and urethane, and he now suggests that the following solutions are some- 
times useful-namely, a mixture of sodium salicylate and sodium chloride, sodium 
chloride alone, or a 66 per cent solution of glucose. He does not support the 
suggestion of ligaturing the internal saphenous vein at the same time that the 
injection is made. 


Etude chirurgicale des Gangrenes juveniles par Arterites chroniqu^ non-syphili- 
tiques. By Rayjiond Leibovici, Ancien Interne des Hopitaux de Pans, aledium 
8vo. Pp. 230, with 20 illustrations. 1928. Paris : Gaston Doin et Cie. Fr. 25. 


Tins monograph summarizes in a very convenient form our present knowledge of 
pre-senile gangrene, its pathologj'’ and treatment. The pathological appearances 
of the peripheral vessels and nerves are described and figured by microphotographs. 
The author attempts to classify pre-senile arteritis — ^following Moulonguet into 
Buerger’s disease and pre-senile arteriosclerosis, and he believes that discrimination 
is only possible in early stages. The chief etiological features are discussed— the 
susceptibility of Jews, and the influence of tobacco, cold, and infection. The 
mechanism of production of gangrene is dealt with and the paramount influence of 
obliteration of distal vessels demonstrated. Experiments on venous ligature are 
reported and its transitory result is shown by tracings. The symptomatology and 
ha:matology are discussed and the clinical forms of arterial disease in the young set 
forth. 

The estimation of the vitality of the limb is perhaps the most important section 
of the book. The author believes that Pachon’s oscillometry, ’svhile very valuable, 
is not entirely accurate. He considers lipiodol injection to be the most valuable 
means of estimating the vascular efficiency. An account is given of the differential 
diagnosis, and the medical methods of treatment are compared, -with favourable 
emphasis on that of Silbert, ivho uses 5 per cent sodium chloride intravenous 
injections, and claims by their use a very gratifying avoidance of amputation so 
long as the patient abstains from smoking. The author’s main thesis appears to be 
that amputations which are now performed for gangrene might safely be done more 
distally if the methods of investigating the vitality of the limb were used. 

The book is thorough and impartial, and should be read by all who are inter- 
ested in the subject. 


Endokvlnologie. Edited by Professor Dr. Leon Asheb {Berne), Professor Dr. Abthub 
Biedl (Prague), and Professor Dr. Hans Gunther (Leipzig). Vol. I, Part 1. Royal 8vo. 
Pp. 80, with 15 illustrations in the text and 2 plates. 1928. Leipzig : '.lohann 
Ambrosius Barth. M. 30 per volume. 

Tins marks the beginning of yet one more rexdew system dealing with medical 
subjects. It consists of twelve monthly parts, each of which contains two or three 
original articles in the nature of critical reviews, and tlien follows a series of abstracts 
from current literature relating to the problems of the endocrine glands. 

The scope of the articles ranges over biological problems in the animal and 
plant kingdoms as ivcll as those of the human being. The first number contains 
arlielcs by do Quervain on infantile myxoedema ; by Zondek upon the influence of 
the pduitary upon onilation during pregnancy ; and by Kisch on the adrenal 
tissues of the torpedo fish. No doubt this new journal will prove of very m-eat 
value to research workers. ' 


Surfaco Anatomy. By Aimiuu Robinson, M.D., F.R.C.S., .Professor of Anatomv in the 
II«V ■? : •’'"d E. B. Jamieson, .M.D;, Lecturer on Anatomv in 

the Pun crsity of Edinburgh. Roy.al 8vo. Pp. 175 -f vii, with 38 illustrations, of which 
-t are coloured. 1928. Imndon : Humphrey Milford. 13s. net. 

Tuis supplies an accurate and lucid account of the relations of the different tissues 
o Th surface, and fortunately for its value to the student it contains 

. r. cat dc.al more. If the ultimate aim of the student learning anatomy is the study 
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of medicine and surgery, Avriters of text-books of anatomy must have that view- 
point always before them. It is doubtful whether this book will appeal widely to 
men revising their anatomy for surgical examinations, because, bein.^ wTitten bv 
two pure’ anatomists, it has none of that clinical insight which such readers very 
naturally seek. ■' 


Tiaite d Urologie. By G. Mabion, Professeur agregi a la Faculte de M6decine de Paris ; 
Chirurgien du Service Civiale (Hopital Lariboisiere). Second edition. Royal 8vo. In 
two volumes. Pp. 1192, with 482 illustrations and 31 coloured plates. I!)28. Paris- 
Masson et Cie. Fr. 200. 

The fiist edition of Professor Marion’s book was reviewed in this Jouhnal in July, 
1922. In his preface to the second edition, which has been entirely recast, the 
author points out that certain chapters have been added in order to incorporate 
in the work recent advances in urology ; they are on the subjects of cystography, 
pyelography^ cystoscopic appearances, renal infarct, the interureteral bar, congenital 
hypertrophy of the neck of the bladder, the surgeiy of the urinary tract in diabetics, 
and vesical biopsies. 

*'■ These two handsome volumes more than maintain the standard of excellence 
of their predecessors ,• the illustrations are beautifully reproduced, and, as was 
pointed out in the review of the first edition, the work is well worth buying for these 
yyithout the text ; we consider the microphotographs and the anatomical pictures 
to be the best "we have seen. At the end of the second volume are placed a list of 
drugs wliich the author considers useful in genito-urinary surgery and a list of diets. 
The section on the technique of both the major and minor operations follows. 
IVe feel doubtful of the advantage of this segregation, and should prefer to have seen 
this part of the work scattered through the two volumes in the appropriate sections. 
We are sure that this book will retain its place amongst the standard treatises on 
genito-urinary surgery. 


Rontgenology. By Professor Alban KOiiler, Wiesbaden, Ex-president of the German 
Rdntgen Society, etc. Translated from the fifth German edition by’ Abtiiub Turnbull. 
Royal 8vo. Pp. 530 + xviii, with 324 illustrations. 1028. London : BailliCre, 
Tindall & Cox. 42s. net. 


This book is proclaimed to be of outstanding merit by the eminence of its aiitlior, 
by the rapidity with which it has reached the fifth edition in the original language, 
and by the very enthusiastic way in which it is introduced to our notice in its Englis i 
guise by the A^arious eminent people rvho join in the Preface. We never remember, 
by the ivay, having seen a book before which has five Prefaces and a ForeAvor . 

The Avork deals with borderline conditions betAveen mere anatomical variations 
and actual disease ; it makes no attempt to describe or picture the u ima e 
completed conditions of disease. EA’^eryone familiar Avith the diflieuhy o ^ J 
diagnosis must welcome this most useful aid to their problems, r ear y 
hundred pages are concerned Avith the description of the skeleton an le . 

joints. Of this part, that Avhich deals Avith the hand and foot tlic 

amount of information and detail, and Ave consider that the i us ra i • 
A'ariations Avhich occur in groAvth and development of these bones a 
book Avell Avorth possessing. The author’s name is generally , poncerning 

in connection Avith that curious mal-dcA'cIopment of the ‘ P common 

Avhich there is still much doubt. The normal order f Bon ite comm^^ 

Amrieties, and the many abnormal bones Avhich may be disco occupied 

the foot, are all A^ery carefully described. The letter half of the ^ook^is^ occ ^P 

Avith a description of the contents of the thorax jpustrated by- 

in the form and position of the heart are giA-en L,rraniiv are given only a 

a number of outline sketches. Pyelography and cystography are giAC 

„hioh th. book » is notf >- 

of the illustrations lake the form of lino dramngs. scry neon y 
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this feature because X-ray pictures cannot be presented so as to show detail ■s^^thout 
vie^^^n^the negative by trLsillumination. It is much better therefore to gn e a 
clear dia<rTanv than a cLfused reproduction of a radiogram : the four illustrations 
(Fig. 83)°of possible fractures and displacements of the calcaneum are a ^ ^ , 

example of this. There are, however, two very definite criticisms which -v e 
make^of the book. One is that the great majority of the illustaataons have no 
any legend attached to them, and it is therefore necessary to search the text to hnd 
the explanation of each picture. The other is that in relation to important diseases 
such as tuberculous disease of the spine, sacro-ihac joint, or hip, there might well 
be a few tjmical illustrations of the earliest manifestation of the disease, hor 
example, this disease of the hip-joint is dismissed in less than one page, although 
of course it is true that a great many of the other pages describe other conditions 
which have to be distinguished from tuberculous hip. 

We have no hesitation in saying that the book is quite invaluable for purposes 
of reference, and we congratulate both the publisher and translator on having brought 
this work -within the reach of English readers. 


Collected Papers of the Mayo Clinic. Edited bv Mrs. INI. H. JIellisu and H. B. Burton 
Logie, M.D. Vol. XIX. Medium 8vo. Pp. 1330 xx, illustrated. 1928. London and 
Philadelphia : lY. B. Saunders Co. COs. net. 

The material at the disposal of the publication committee comprises nearly 400 
papers — a considerable output for the personnel of the Mayo Clinic, which now 
amounts to about 180 ; of these 100 are reproduced in full and over 200 are only 
mentioned by title. 

Donald C. Balfour tvrites on the teclinique of partial gastrectomy for carcinoma ; 
in describing the methods available for the re-establisliment of gastro-intestinal 
continuity he contrasts posterior trans-mesocolic end-to-side anastomosis with 
anastomosis anterior to the colon. Prom the care which is advised for the closure 
of the duodenal stump it is eAudent that this is the danger spot of the operation. 
C. H. Mayo and Claude F. Dixon contribute a paper on a new method of permanent 
colostomy in which a bridge of skin is carried through the pelvic mesocolon so that 
when the exposed loop of colon is divided the upper and lower orifices are widely 
separated. 

^ The wealth of material at the disposal of the Clinic is shown hy Verne C. Hunt’s 
review of 995 suprapubic prostatectomies carried out in a period of five years. In 
comparing the coiiijilete operation with two-stage prostatectomy he prefers the 
former, which in his opinion is applicable to 75 per cent of patients. Alfred W. 
Adson writes of 300 cases of cervical ribs. He describes an anterior approach which 
in his opinion has advantages over other methods. 

Every thinking surgeon must realize how dependent surgical progress is upon 
a sound knowledge of the basic medical sciences. Dr. AYilliam INIayo’s papers in 
tins relation have been full of interest and information, and his contribution as Donald 
Uvurch Balfour Lecturer to the University of Toronto is worthy of the subject and 
of the lecturer himself. 


-^Ic.-Vd.vm Eccles, Sir Tuo.mas 
• uM I- Canti, tv. Langdon Bkow.v, tv. Girling B.vll, 

oil-ncL PP-2C0-fxxv, illustrated. 1928. 

hitcrcsr’'' on the chest, of which at least five are of surgical 

t borieic cSidiUons .r/L f thoracic operations sliows how Aanv 

luomuc conmtions arc bang drarni into the surgical fold. 

Cl. t)' » • ^tofbe writes of three cases of torsion of the spermatic cord • he 
orlw m attempt on the part of nature to permit descent 

s s cicn lOugh tlie cord be short. He recognizes incomplete descent and 
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intratunical mobility -with inversion as predisposing causes of torsion ; but it is not 
surprising that he is unable to suggest as exciting cause any agent which will meet 
with general acceptance. 

Sir D’Arcy PoAver Avrites on HarA'ey, St. BartholomcAv’s Hospital, and many 
other things directly and indirectly connected AA'ith the institution. It is the last 
Avhich provides the pleasurable light element in a paper AA-hich is full of historical 
information. 


Guy's Hospital Reports. Edited by Arthur F. Hurst, INI.D. Vol. LXXVIII (Vol. VIII, 
Fourth Series), No. 2, April, 1928. Medium 8a'0. Pp. 127-252. 1928. London: 
Lancet Ltd. 12s. Od. net. 

In this number there is an interesting article entitled “A Statistical Enquirj'' into 
the Etiology, Symptoms, Signs and Results of Treatment in 166 Cases of Gastric 
and Duodenal Ulcer”. This paper is taken from the records of cases AA'liieh haAx 
been investigated and treated in the Nerv Lodge Clinic. A A'ery careful analysis 
has been made of these patients, and the record is interesting reading both for 
physicians and surgeons. 
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years after the death of the author. The popularity of the book was due in 
part to the simple language in which it was written and to the novel manner 
in which surgical cases were mingled with the drier anatomical facts ; in part 
to its price (“ Bound five shillings ” is printed on the title page of the fourth 
edition, 1730) ; chiefly perhaps to the beauty and fidelity of the illustrations. 
When the plates of the first three editions were worn out, “ having printed 
between three and four thousand, I have broke them to pieces, with intention 
to make a new set in ivliich no expence shall be spared, and, as I have taken 
care to do justice to the buyers of the former editions by giving them leave 
to change their books at a loiv price ; so I do intend, if I print another to act 
in the same manner.” Three years later he fulfilled his promise by issuing to 
subscribers of four guineas the magnificent Osteographia, which only met with 
a moderate success. The plates were broken up when three hundred copies 
had been struck off, an additional hundred being reserved in case a Latin or 
French edition should be called for. Reduced copies of the plates were, 
however, used in the later editions of the octavo Anatomy. 

Cheselden was a true artist and had a lively sense of humour. He posed 
each skeleton himself for the artist, with the result that the Osteographia con- 
tains such amusing figures as the one represented in Plate I. The drawings 
are also to scale and were made by means of a camera liicida as is seen in the 
frontispiece {Plate II), where Gerard Vandergucht is drawing ; John Belchier 
is arranging the skeleton and Samuel Sharp is taking a note. Belchier and 
Sharp were the two apprentices of Cheselden, and both became distinguished. 

The position between the old and the new teaching of anatomy is well 
illustrated by the earlier editions of Cheselden’s Anatomy. The first three 
issues have as an Appendix “ Syllabus sive Index humani corporis partium 
praecipuarum Anatomicus in xxxv Praelectiones distinctas.” It gives m 
very bald Latin and in the approved manner of the schools the headings of the 
thirty-five lectures which Cheselden gave as his anatomical course. Abraham 
Chovet and Edward Nourse each issued a similar syllabus showing that they 
were private teachers independent of the United Company of Barbers and 
Surgeons. The three syllabuses are as dry as dust, but it should be remem- 
bered that from them, and especially from Cheselden’s, came the Himtaian 


school and the surgery of the eighteenth century. 

From the fourth edition onwards Cheselden published with his 
“ A short historical account of cutting for the Stone ”, in which he tells o 
first twenty-seven patients cut [by the lateral route] and I belmve a arc 
living. Indeed I had cut thirty-one who recovered before I had 
having cut four more who recovered between tlie time the twenty-eig i i n. 
cut and the time he died. But I scorn to use any fallacious inetho o i J ^ 
seating my success. Some of these being cut in the hospital anc ^ 

vately, the truth of this account may be suspected by those who o no 
me. I cannot take the liberty to mention the names of prua e .^^^1 

therefore I will give a detail of those only which I cut this way in tne j 

where the first twenty -five recovered, to the truth of everyone o " ’ 
above twenty witnesses, and I do believe these patients are a i 
time. Many of the children had the small-pox during leir cii 
had the measles.” From the tables he supplies Cheselden seems 
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regular field-days in his operating-theatre ; thus, on March 27, 1727 he cut 
three persons for the stone ; on April 12, 1727, four patients ; again three 
on May 15, and so on to the end of the list in July, 1730. 

The following passages show how he combined surgery with anatomy; 
speaking of the changes in bone he says ; “ A soldier that from a shot in his 
left groin, had the head of the Os Femoris broke, part of which came away 
through the wound, upon which the limb wasted, and, he dying of an Anasarca 
about a year after, I found the Os Femoris wasted about an inch in length, but 
so much in its thickness that when they were both dried and sawed lengthwise 
through their middles, the emaciated bone rveighed thirty grains less than 
half the weight of the other thigh bone. From the appearance of this man 
and the firm connection of all the bones with their Epiphyses, I am persuaded 
he must have done growing before he received this wound ; therefore unless 
he was taken lame into the service, which cannot be supposed, this hone must 
have wasted about thus much in that time.” 

Of the superior maxilla he wudtes : “ Part of the sides of the cavities that 
lie next the nose are only membranes Avhich make the cavities like drums, 
perhaps to give a grave sound to the voice rvhen wm let part of it through the 
nose. I have seen an imposthumation [suppuration] from rotten teeth in 
one of these cavities, which has been cured by drawing some of the last 
grinding-teeth, and by making a perforation into it through their sockets. 
The drawing one or tAvo of the last grinding-teeth generally, if not always, 
opens a passage into the Antrum, but if not or if the passage is not large enough, 
it may be made or enlarged with a carpenter’s nail-piercer or gimblet which is 
as good an instrument as can be for the purpose.” 

The levator ani is described as two pairs of muscles. “ Fistula’s in Ano 
that are within this muscle generally run in the direction of the gut and may 
be laid open into the gut with great safety ; but those fistulas or rather 
abscesses that are frequently formed on the outside of the sphincter and usually 
surround it, all but where this muscle is connected to the Penis, cannot be 
opened far into the gut without totally dividing the SpJnncter which. Authors 
say, renders the Sphincter ever after incapable of I’etaining the excrement. 
One instance of this kind I have known, but Mr. Berbeck of York, an e.xce]lent 
Surgeon and particularly famous for this operation, has assured me that he 
has often been forced to divide the Sphincter, which has made the patients 
unable to hold their excrements during their cure, but, the wounds being 


healed, they have retained them as well as ever.” 

Pricking the fascia in the antecubital fossa was always looked upon as 
a very disastrous accident when the barber-surgeon or his^^boy breatje 
a vein’ with a dirty lancet. Cheselden explains the reason. “A puncture o 
the tendinous expansion of the Biceps cubiti Flexor is supposed to be 
attended with grievous pain and inflammation and has, if we have no mi 
taken the cause sometimes proved mortal ; yet the best of surgeons has gn 
us instances of large tendons being cut and stitched without ^ r^more 

toms and I have often seen them ulcerated and mortified without ^ 

sign of pain than in other parts ; so that I cannot see wdiat the grea ^ 
of pricking the tendinous Fascia is owing to, unless its laying so mu 
the stretch which may be -wholly avoided by bending the elbou an 
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the cubit prone. Since I have considered this case, I have met with only one 
which was thus injured by an injudicious blood-letter who ordered the patient 
to keep her arm extended for fear of a contraction, and she was not without 
the most violent pain for a whole fortnight ; but upon bending the cubit and 
turning the arm prone, she grew presently easy and, in a few days, well. Never- 
theless I am persuaded that most of the accidents which are thought to be 
merely from blood-letting are critical discharges of some Disease, and from the 
puncture a small inflammation beginning, increases and suppurates. But 
however singular I may be in this opinion, I can be sure I am disinterested in 
it having never had any ill accident follow blood-letting in my life.” 

“ The best way of extirpating the tonsil is, I think, by ligature ; if the 
gland is small at its basis the ligature may be tied round it which I have 
easily performed by fixing the ligature to the end of a probe which I bent 
and so drew it round the gland and tied it. About five days after, the ligature 
growing loose I put on another in the same manner and then, in a few days, 
the gland dropped off. But meeting with another case of this kind, where 
the basis of the gland was too large to tie, I contrived an instrument like a 
crooked needle set in a handle with an eye near the point. I thrust this 
instrument with a ligature in it through the bottom of the gland and then 
taking hold of the ligature with a hook I drew back the instrument ; then 
drawing the double ligature forwards I divided it and tied one part above 
and the other below in the same manner that I did to extirpate part of the 
Omentum in the cure of an Hernia.” 

And so the story goes on ; Cheselden teaches anatomy and surgery 
together in a manner wholly different from his predecessors. 

Gerard Vandergucht, his artist, was born in 1696. He was elder son 
of Michiel Van Der Gucht, a Flemish engraver who came to England and was 
a pupil of David Loggan who engraved the w'ell-known plates of the Colleges 
at Oxford and Cambridge. Gerard was employed by Sir Hans Sloane as well 
as by Cheselden, but he worked chiefly for the booksellers until he became a 
dealer and opened a ‘Gallery’ in Lower Brook Street. He died in 1776, his 
wife surviving him, the father of thirty or forty children, of whom Benjamin, 
the thirty-second, followed his father’s profession. 
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THROMBO-ANGIITIS OBLITERANS; 

WITH SPECIAL REFERENCE TO A CASE INVOLVING 
THE SPERMATIC VESSELS. 

By a. lee McGREGOR, 

ASSISTANT SURGEON AT THE TRANSVAAL MEMORIAL HOSPITAL TOR CHILDREN, JOHANNESBURG ; 

AND F. W. SIMSON, 

PATHOLOGIST AT THE SOUTH AFRICAN INSTITUTE FOR MEDICAL RESEARCH, JOHANNESBURG. 

INTRODUCTION. 

In 1908 Leo Buerger defined and named the condition of thrombo-angiitis 
obliterans ; he rescued it from the lumber heap of gangrenes of unknown origin. 
His work is still the most authoritathie on this entity. Buerger’s disease 
remains to-day a subject of perennial interest because of its fatal character, 
the suffering and disability it causes in young people, the relative brutality 
which must be resorted to in the endeavour to stay its course, and the 
obscurity as to cause which envelops the affection. It is a disease which is 
now well known in those of its manifestations which affect the limbs ; that 
it may affect other parts of the body is barely hinted at, and it is a matter of 
such profound importance that any light on this aspect of the condition must 
necessarily be put before the medical public as clearly as possible. This must 
be the excuse of the authors for publishing in detail the clinical and patho- 
logical aspects of a case of thrombo-angiitis of the spermatic vessels. 

To make clear important clinical distinctions between the condition in 
the spermatic vessels and in the limbs, it is necessary first to review bidefly 
the known facts of the disease in its typical peripheral distribution ; sub- 
sequently the case will be dealt with fully. 

Etiology. — iNIany theories have been put forward to explain the condi- 
tion ; syphilis has been suggested as a causative factor, but in a close study 
of thirty cases Buerger and KaliskB showed that there is no connection 
between these two disorders. 

Buerger’ view is as follows : “ The disease is not an endarteritis 
obliterans ; it is an occlusive thrombotic process involving the deep arteries 
and veins of the upper and lower extremities, or the superficial veins ; the 
early stages of the disease manifest themselves in an inflammatory lesion 
which shows a specific and characteristic morphological picture while in the 
process of healing ; and that in the early or acute stage purulent foci 
make their appearance which would suggest a microbial agent or infectious 
causative factor. No organism, however, has as yet been demonstrated, even 
in the superficial veins when these are in the stage of acute inflammation.” 

Rabinowitz,3 however, claims to have isolated a bacillus from the blood 
of the local lesion and from the general blood-stream. This organism has 
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been subcultured, and after inoculation has produced lesions in experimental 
animals similar in gross and microscopical pathology to those seen in the 
disease thrombo-angiitis obliterans. 

Oppel^ considers the etiology from an entirely different aspect, namely, 
that the condition is due to hyperactivity of the suprarenal glands. He 
states that the theory is largely based on the fact that the blood serum of 
these patients contains a larger quantity of vasoconstrictor substances than 
the serum of healthy people. He elaborates the theory further by supposing 
that there is an excessive constrictor effect on the vasa vasorum followed 
by intimal degeneration and secondary thrombosis. This theory is the 
basis of the operation of unilateral epinephrectomy which he performs for 
the disease. 


Dmitri] ew® considers the cause to be hyperfunction of the suprarenal 
glands, and supports this by citing Duchinowa, who found an increase of 
vasoconstrictor substances in the blood six ■weeks after suprarenalectomy. 
Lettule, Marchak, and Boyer® conclude on both clinical and histopathological 
grounds that the disease is an entity resembling leprosy, tuberculosis, and 
syphilis, due to some specific, but as yet undetermined, cause. 

Only 3 of Buerger’s 500 cases occurred in women, and only 4 of the 500 
were not Jews. Telford and Stopford’ eomment on the latter observation as 
follows: “The disease has in fact been called ‘Die hebraische Krankheit’. 
This, however, can be no more than a topographical accident ; each of our 
4 cases was British.” Tobacco smoking is held by Buerger and others to 
be an important predisposing factor, which probably acts by bringing about 
changes in the ■wall of the vessels, rendering them liable to attacks of inflam- 
mation and thrombosis. The onset is commonly in the third decade. 

The great diversity of etiological factors which we have quoted indicates 
that there is still no settled or definite opinion as to the cause of this disease. 

Distribution of the Lesions. — These affect one or both of the lower limbs 
in the vast majority of cases ; in some the upper limbs are affected also. 
Regarding the participation of vessels other than those of the extremities, 
Buerger® says little is known. He has noted the ‘old type’ of occlusion in 
the spermatic artery, and in a branch of the gastric artery ; of profoun 
interest, however, is a case in which he observed the typical ‘acute lesions 
in the spermatic vessels of the cord. In a young man Avho consulted him 
for a subacute enlargement of the testis, epididymis, and cord, the diagnosis 
of tuberculosis of the epididymis or thrombosis of the vessels of the cor 
was made. Orchidectomy yielded an interesting specimen in ■which mos o 
the veins of the cord and tributaries about the testis ^ rvere throm ose ^ 
Microscopic examination revealed typical ‘acute lesions in many o 


vessels. 1 

In Keeners Surgery reference is made to a case in which Murphy obser^ 

the disease in the renal vessels. 

Signs and Symptoms. — These have only been described as ey 
the limb vessels. Clinically the first stage is often an acute 
superficial veins. The arteries may escape for years. Some 
heaviness of the feet may occur, and often there are ten er m ’ -j:, 

nodules in and below the skin. Later there is, as a rule, comp 
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in the legs. The symptom of intermittent claudication is very usual. The 
pains at first intermitting, later become continuous and excruciating. Pro- 
nounced vasomotor and trophic disturbances occur : erythromeha, ischa;mia, 
cyanosis, ulcers, and gangrene. Such is very briefly the clinical aspect. 

Treatment.— Mueller® states that we have nothing to offer the patient 
which assures any reasonable promise of success, except amputation. 
Stradinw and others report good results from Leriche’s sympathectomy. 
Koyano^^ states that Ringer’s solution given hypodermically makes amputa- 
tion superfluous ; the intravenous method is the most general (Silbert).i® 
Stuhlern^® reports good results with small doses of pilocarpine and insulin. 
Philips and Tunick^^ claim remarkable results with X rays which they attribute 
to the effect of the irradiation on the paravertebral sympathetic ganglia, and 
to the alterations produced in the circulating cellular blood elements (phago- 
cytosis). Oppel’s epinephrectomy has been alluded to above. 


CASE REPORT. 


Subcutaneous 
/npumot Ring 

Pubic Spine 


Vtts 


P. L., age 28, Russian Jew, produce buyer, moderate cigarette smoker, 
consulted one of the authors (Lee McG.) in private on Dec. 14, 1927. His 
complaint was of a dull nagging irritation over the penis, left half of scrotum, 
and lower abdominal wall. This recurred daily and lasted for two to three 
hours. It was not sufficiently severe to interfere with work. 

History. — On Nov. 15, 1927, the left testis 
was a little swollen and very painful. His doctor 
confined him to bed for four days. The previous 
history regarded children’s diseases only, and 
venereal disease was denied. The family history 
was irrelevant. 

Examination. — The left testis was a trifle 
smaller than the right ; the epididymis contained 
two nodules in the caput and one in the cauda. 

The cord was perhaps a trifle thick (note taken 
at first examination). Sensation in testis normal. 

Per rectum, prostate and vesicles ivere normal ; 
urine and urinary history normal. Other systems 
normal. Cutaneous tuberculin test gave a positive 
finding. Wassermann negative. 

A tentative diagnosis of tuberculous epididy- 
mitis ivas made, a suspensory bandage ordered, 
and the patient told to report in tivo months. 

When further examined on Feb. 12, 1928, dis- 
comfort ivas less in scrotum. The nodules were 
considerably bigger. The vas deferens was as 
thick as a lead pencil at the external ring and 
much less thick at the upper pole of the testis. This ivas noted. {Fig. 407.) 

A confident diagnosis of tuberculous epididymitis was made and operation 
advised. A urologist confirmed both this and the suggested treatment. 

OpERATioN.—On Feb. 15, 1928. under general anaisthesia, the testis was 



Nodules in 
Epididymis 


— Epididymis 
Testis 


Fig. 407. — ^Diagram repre- 
senting the condition found at 
the second clinical examina- 
tion. Observ’^e nodules in epi- 
didymis and thickening of 
upper part of vas. 
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removed with tlie cord as far as the internal ring. The wound healed bv 
first intention, and the patient left hospital on the tenth day after operation. 

The macroscopic appearances of the specimen are dealt with later ; here 
the only point requiring notice is the condition of the vas. On dissection 
the vas deferens was found to be normal. The apparent thickening of its 
upper part detected clinically was due to the firm adhesion of many blood- 
vessels to the perqDhery of the vas, giving the impression on palpation that 
this tube was much thickened. 

Pathological Report.—" Buerger’s disease of the vessels of the eord.” 
On receipt of this report a complete examination of the peripheral pulses 
revealed no abnormality. 

Post-operative Progress.— For a week the patient had slight shooting 
pains up the right cord. These lasted pei'haps five minutes at a time. They 
recurred daily. A nodule the size of a pin’s head was felt in the cord near 
the testis, ’^^as normal. On March 13 the pains in the cord were much 
decreased, and on April 24 the patient said he still felt occasional discomfort 
in the right cord. 


PATHOLOGY. 

Since Buerger® established beyond doubt that thrombo-angiitis obliterans 
is a definite entity and not to be confused with arteriosclerosis, many cases 
have been rejiorted from various parts of the world. Notwithstanding tlie 
extent of the literature, comparatively few cases showing the acute lesions 
have been described. The rapidity with which the disease passes through the 
acute stage to the final healed process, the failure on the part of most patients 
to consult their medical advisers until the condition has become well advanced, 
and operation not being resorted to until more conservative treatment has 
failed to give relief, seem to explain satisfactorily the lack of material obtained 
for examination at this stage. 

This difficulty of obtaining material in the acute stage has necessarily 
given rise to doubt whether thrombo-angiitis obliterans begins with an acute 
manifestation or not,* and the doubt will jn’obabty remain until manj 
more cases showing purulent foci and giant-cell formation have been inves- 
tigated. It is possible that the acute lesions may be found in conditions other 
than thrombo-angiitis obliterans, for Koyano^^ and KrampP® claim to hare 
found the same type of inflammation in acute thrombosis in infections. e 
that as it may, the sequence of events leading from the initial acute change 
to the final stage of organization and canalization, so clearly shown by Bueiger 
in both superficial and deep arteries and veins,^’ suggests that, if not pa lo 
gnomonic of thrombo-angiitis obliterans, it at least does occur in this ' 

It i; hoped that the histopathology of the present case which is 
below will forge one more link in the chain of evidence in far our 
assumption. 

* Perla*® states : “ It is therefore of some significance that Buerger s The 

lesion’ is never seen in the deeper arteries and veins, the ^necific for tluombo- 

lesions described in the migrating phlebitis are in all probamiitj not . p 
angiitis obliterans.” 
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Briefly, the changes found and described by Buerger in thrombo-angiitis 
obliterans are, in chronological order ; infiltration of the coats of the vessels 
and surrounding tissue by inflammatory cells, occlusive thrombosis of the 
affected part of the vessel, the formation of purulent foci in the clot, replace- 
ment of the leucocytic areas by altered angioblasts and giant cells, organization 
of the ‘bland’ portion of the clot pari passu with the same change in the 
giant-cell foci, and canalization of the organized tissue — the final product 
being organized and canalized vessels, associated with matting together of 
arteries, veins, and nerves by inflammatory fibrosis. 

The spermatic vessels {Case P.L.) show all these changes ; the veins are 
affected much more than the arteries, but the acute manifestation is confined 
to the veins. The spermatic vessels are slightly different in appearance and 



Fig. 408. — Section of a vein stained by Weigert’s elastic-tissue stain. The elastic 
tissue is more abundant than, but not so clearly defined as, that seen in the veins of enual 
calibre in the extremities. ^ 


distribution from those of the limbs. The arteries are small and few, the 
veins comparatively large, tortuous, and numerous ; there is less supporting 
connective tissue, but elastic tissue is more abundant, both in the surrounding 
tissue and in the walls of the veins, while, in addition, it is less clearly defined 
than in other veins (Fig. 40S). 


The difference in the vascular distribution probably has no direct bear- 
ing on the lesion itself, but the large venous return compared with the 
small arterial supply probably accounts for the fact that the veins have 
suffered more than the arteries. 


Mniiv cases in svWch the vessels ot the lower limbs were alleetecl have 
bee., evammed by o.,e of os (F.W.S.), bat m these the disease had lasted 
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many months or years and the histological picture showed only the clironic 
stage. In the case affecting the spermatic vessels, however, we have been 
more fortunate in that all stages of the disease are represented. 

The macroscopical appearance of this specimen showed very little in 
the way of gross pathological change. There was slight general thickening 
of the cord and epididymis, somewhat more marked at the upper end of the 
cord. A few definite nodules were present at the upper and lower ends of 
the epididymis. These on section appeared to form part of the organ, were 
yellowish brown in colour, and quite unlike tuberculous aggregations. Trans- 
verse sections of the vessels of the cord and epididymis showed a varied type 
of occluding mass. In some vessels it was soft and red, in others firm, elastic, 
and ■white in colour. There ^vas no definite abscess formation distinguishable 



Fig, 409.^ — Showing tlie earliest acute manifestation. The muscle fibres of jne la 
are seen separated by acute inflammatory cells, chiefly polymorphonuclears. The 
of the vessel is above and to the left, wlieio a giant cell may be seen in process of lormo i 


to the naked eye. The body of the testis showed no pathological change, and 
this was confirmed by subsequent histological examination. 

Apart from the testis, sections were cut from many parts of the coic im 
epididymis, and these were taken, roughly, in serial manner in order to race 
the change in type of inflammation in individual vessels. As the -resse s 
sections from the various parts were found to be affected in muc i 
way, a general description of the changes will suffice. For purposes o 
cription, reference will be made to the microphotographs of the esions 


affected spermatic vessels. 

In Fig. 409 the disease is seen in 
the infiltration of the connective tissue 


its earliest manifestation. Besides 
surrounding the vessels } 
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inflammatory cells, the muscle fibres of the vascular wall are separated by 
the same type of inflammatory cells, as shown in the photograph. There 
are chiefly polymorphonuclear leucocjdes, but a few large round mono- 
nuclears are also present. 

In Fig. 410 the lumen of a vessel is seen filled with soft clot. The clot 
is composed of fused platelets, fibrin, and red and white cells. The white 
cells are slightly increased in numbers, but not more so than could be explained 
fly a general and local leucocytosis. Thomas^® has noted a persistent leuco- 
cytosis in early stages of the disease, so it is conceivable that a leucocytosis 
may show itself in the clot and be even more evident in the region of a local 
inflammatory process. As the disease progresses, miliary accumulations of 
polymorphonuclear leucocytes make their appearance at the perijfliery 



Fig. 410. — A large vein completely filled with clot, the greater part of which is of the 
bland type. A few giant-cell foci are present at the periphery, and where these are absent 
organization by the simple method is taking place. 


of the clot (Buerger’s purulent foci) {Fig. 411 ). To form the foci, these 
cells can be seen wandering in from the vessels of the media. In some 
of the smaller collaterals the whole of the occluding thrombus may be 
replaced by the acute inflammatory cells. Passiirg to the next stage, such 
a focus as seen in Fig. 412 shows almost total replacement of the polymor- 
phonuclear leucocytes by altered angioblasts. The angioblasts attempt to 
penetrate the leucocjdic area in order to form new capillary sprouts, having 
for their object the removal of the exudate as a preliminary to organization. 
The nature of the irritant in the leucocytic area prevents this, and the angio- 
blasts become distorted and take on an irregular arrangement. Apparently 
some are able to enter and proliferate to form well-defined giant cells. The 
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Fig. 412. — Showing the periplieral part of the thrombus. Above and to le ^ 
the vessel wall, to the right simple organizing tissue, and below a mass of hbrin. ' r 
cell focus nearing completion is shown in the centre. The peripliery of the locus • . 

replaced by angioblasts, the centre is occupied by a giant cell and a tew remai (, i 
inorphonuelear leucocytes. 
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Fig. 413. — A vessel showing a small central zone of fibrinous clot. At the peripherj' 
several giant-cell foci may be seen, some of which have become partially organized. 


f 



I'U;. 414. —Two vcn* \arpe giant ceUs arc shown, with mimcrous nuclei aggregated in 
the ceniri'. The giant cell:* occupy the centre of partially organized foci. 
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giant cells often attain to a large size, are irregular in shape, and the numerous 
nuclei tend to form aggregations in the centre of the cell. When the leuco- 
cytes of the purulent foci have disappeared and angioblasts and giant cells 
have taken their place, the foci have a superficial resemblance to early tuber- 
culous nodules, but a careful analysis will show how they differ. The central 
aggregation of nuclei is quite unlike the peripheral arrangement of the 
nuclei in the typical giant cell of syphilitic and tuberculous lesions ; there 
is never any caseation ; small mononuclear-celled infiltration at the periphery 
of a focus is absent, and, although carefully searched for, neither spirocluetes 
noi tubercle baci li have as yet been found. The replacement of pus-cells 
by large mononuclear cells is evidently an intermediate stage in a special 



Fig. 415. — Shows aclmirablj' the organization of the bland portion of the clot. On tlie 
left is the wall of the vessel from w’hicli new vessels and fibroblasts can be seen growing in 
to replace the constituents of uninfected thrombus. The darkly staining material is norm. 


healing process, and this is not seen so definitely demonstrated in other 

forms of inflammation. , 

On completion of the giant-cell focus {Figs. 413, 414), capillary ucs 
grow in from the vasa vasorum, accompanied bj’’ fibroblasts from the intinia, 
and fibrous tissue is laid down. Tlie giant cells are often last. to disappear; 
and sometimes remain in evidence long after organization is comp e e i 
the remainder of the obturating mass. At the same time as the 
foci are undergoing these changes, organization of the bland P°5 
clot is proceeding by a simpler method. There is no intermedia e P ‘ 
ment of the constituents of the clot by angioblasts, i\l,e 

and fibroblasts grow in, the fibrin, platelets, etc., are absorbe , 
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■whole mass is converted into young connective tissue {Fig. 41 5). The charac- 
teristic appearance of the occluding thrombus at the termination of this 
stage is a diffuse distribution of young capillaries lying amongst fibroblasts 
and small mononuclear and plasma cells {Fig. 416). In addition, in some 
vessels, there is a deposit of iron-containing pigment derived from liberated 
haemoglobin from broken-do'svn red corpuscles. The capillaries in different 
parts of the thrombus communicate, and in many vessels the continuity of 
the lumen is re-established, although only to a limited extent. With increas- 
ing dilatation and function, many of these new canalizing channels develop 
definite muscular coats and elastic tissue in the walls. Some of the arteries 
show thickening and increased corrugation of the internal elastic lamina. 



Fig. 410.— Showing a part of a vein. Tlio obturating mass shows diffuse distribution 
of young capillaries and early canalizing vessels lying amongst fibroblasts and small mono- 
nuclear and plasma cells. 


but no reduplication or fragmentation worthy of note has been detected in 
the veitts or arteries. 

While the above description gives the sequence of events in this inter- 
mediate stage of organization, o ten in old-standing lesions the occluding 
mass is seen to be infiltrated by enormous numbers of cells ; capillaries are 
few and connective-tissue corpuscles scanty, the picture presenting the appear- 
ance of chronic infiammatory granulation tissue. 

Under normal conditions a vessel the seat of simple thrombosis mav 
ultimately become converted into a fibrous-tissue cord, which represents tlm 
fdjrosed wall enclosing the organized thrombus, but if infection is present 
in the thrombus, and if it continues, organization is indefinitely delaved. In 

VOL. XVI.— NO. fit. 3G 
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thronilio-angiitis obliterans, infection in a mild and chronic form is piobablj 
continued after tlie acute manifestation has subsided; this may account 
for the changes simulating chronic inflammatory granulation tissue in the 

older forms of the disease. _ 

The acute inflammatory infiltration of the media of all vessels is soon 
superseded bv cuffing of the' new inflammatory vessels with cells of a chronic 
type, accomp'anicd by a certain amount of fibrosis. A similar change occurs 
in the adventitia and surrounding supporting tissue, terminating in replace- 
ment of the normal fatty and loose connective tissue by inflammatory hbrosis, 
uiving rise to matting together of arteries, veins, and nerves. 41 1 .) 



jjjf. 417 This vessel slioivs the old or healed the adventifi.-i, nnd 

£ vz™.. g ».«>. -i- “ 

r +1 r. ovtpi-ies Below and to 
Fig. 418 typifies a change seen m some o i cj-owding the orgaii- 
the right a canalizing sinus is eccentrica J by Weigerts 

ized clot into a crescentric i^ts of difference between tins 

method to show elastic tissue {Ftg. brought out. In 

lesion and those of atheroma and 

atheroma there is degeneration m the deepe . ^^ypertrophy of tlie 

?ht is absent in our case. In arteriosclerosis tlieie is UJT 

elastic tissue, with f ;eiXned tissue of the thickened 

lamina, these lannmc appearing m the neu 

intima • this is also absent in oui case. these changes in the sp 

With regard to the histological *“6““™ ° dealing m* “ 
matic vessels, there can be little doubt that ve are 
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Fig, 418. — Section o! an artery allowing the inflammatory fibrosis surrounding the 
vessel. Numerous small mononuclear cells and new vessels may be seen in this tissue. 
The muscular coat is apparently healthy. The lumen is partially filled with new -formed 
connective tissue, and one large canalizing sinus is shown below and to' the right. The 
new-formed connective tissue in the lumen is composed of cells arranged in an irregular 
manner. There is no evidence of degeneration or calcification. 



Fig. 4in. — ^This shows the s.ame artcrj- as in Fig. 418 stained by Weigert's clastic-tissue 
stain. There is no fracmentation of the elastic lamina. Elastic tissue has developed in the 
wall of the largo canalizing sinus. 
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thrombo-angiitis obliterans, as it so clearly resembles, in all its phases, the 
disease as described by Buerger. It is true that tbe veins are cbiefly affected, 
but tbe disease can be traced step by step in serial sections of these vessels’ 
from tbe first acute manifestation to tbe final stage of healing. There is 
every reason to believe that the arteries have passed through the same suc- 
cession of changes, since the healed product is the same in both arteries and 
veins. The differential diagnosis between thrombo-angiitis obliterans and 
gianulomata, such as syjrhilis and tuberculosis, should jjresent no difficulty. 
Aj)art from the absence of history of these diseases and a negative Wasser- 
mann reaction, as has been shown already, the histological picture reveals 
several points of dissimilarity. In addition, an interesting featui’e is shoirn 
in the case of thrombo-angiitis associated with syphilis reported by Smith 
and Wells Patterson,^® namely, giant-cell foci may be seen lying external to 
the internal elastic lamina, a distinguishing feature not yet seen in the 
lesions of thrombo-angiitis obliterans. 

There yet remains the possibility of some specific bacterial infection 
other than tuberculosis or syphilis. Sections of the vessels from this case, 
treated by all the well-known bacterial stains, have revealed no organism 
of a specific nature. This is in agreement with other investigators ; the 
only exception being Rabinowitz, whose work has already been mentioned 
above. 


DISCUSSION OF THE CASE. 

It is noteworthy that the patient was a Russian Jew, 28 years old, a 
cigarette smoker and non-luetic. 

Clinical Diagnosis. — There existed in this case before operation ‘no 
differential diagnosis’ (to quote a surgeon at St. Bartholomew’s Hospital). 
It was thought that no condition could mimic tuberculous epididymitis so 
closely as this did. Gonorrhoea chuld be excluded, also the nodules were 
extremely unlike those of gonorrhoea. 

In view of the pathological finding the most outstanding features are 
two: (1) The subjective nagging pains — tuberculous epididymitis is iisually 
painless ; (2) The thickening at the upper end of the vas. This thickening 
excited interest at the time it w'as observed. In tuberculous epididymitis 
the thickening in the vas begins at the testicular end and travels up. In t us 
case the vas approximated to normal beloAV, but became thicker as it was 
traced up. This -was found to be due to the thickened veins and thrombosed 
vessels so adherent to the vas as to be taken as part of it. 

Because of the rarity of the condition and the entire lack of ® 
(except Buerger’s case) of the clinical picture, this condition of t e core 

of the very first importance. . • i oc was 

Buerger mistook his case for tuberculous epididymitis, precise y 
done in this case. The mistake is so easily made because the con i 
tuberculosis (note positive von Pirquet) so closely that one 
a differential diagnosis. The nodules (thrombosed veins) ave * nj(.jons 
from tuberculous nodules. It seems to the writers that the ^ . ^tccl 

likely to assist the distinction are : (1) The dull testicular pains ^ 

to the penis, affected side of the scrotum, and lower a omm 
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(2) The characteristic thickening of the upirer part of the vas. This, in 
association with nodules in the epididj'mis, would seem to be pathognomonic 
of thrombo-angiitis obliterans of the vessels of the spermatie cord. 

Finally, and in repetition, the case presents itself as follows : A young 
man, 28 years of age, of Russian Jewish extraction, who smokes, complains 
of dull nagging hemi-scrotal pains, radiating medially and upwards. He 
has one or more nodules which seem to be in the epididymis. These nodules 
are slightly tender and are exactly like tuberculous nodules, and the vas is 
much thicker above than below. 

Prognosis. — The disease is characterized by relapses, so that the pro- 
gnosis is always doubtful. The outlook, apart from operation, must be 
extremely bad as regards the testis. The main vessel to the testis is the 
spermatic or testicular ; if this becomes occluded, the branch of the superior 
vesical which goes to the vas may vicariously suppty the testis, but it is 
extremely doubtful if this latter vessel would escape the disease. .The 
prognosis for the organ is therefore bad, and gangrene is a conceivable 
termination. The prognosis for life is good if the disease is localized to the 
scrotum. 

As regards the other testis, from what is known of the disease of the 
limbs there is a strong possibility that it may become affected with the lesion 
sooner or later. It is unwise to tell the patient this. A brother or some 
member of his family should be warned. These subjects are frequently foreign 
Jews, with marked neurotic taint. Our own patient is already suspicious 
because of the pains he has had in his remaining testis since operation. 

Treatment. — Perusal of the literature and prolonged observation of these 
cases of Buerger’s disease leave the conviction that the vast majoritj'’ ulti- 
matel)^ require amputation of limbs. The other- methods of treatment may 
and do relieve sjmiptoms temporarily, but it seems to the writers that this 
result is entirely dependent upon the collateral circulation and the stage of 
vascular occlusion reached. The time, however, ultimately arrives when 
gangrene occurs and amputation must be resorted to for its relief. 

In cases where the spermatic vessels are affected it would be interesting 
to try palliative measures first, such as the use of hjqDertonic salines, etc. 
Hemi-castration could alwa}'s be resorted to as a last resource in cases where 
gangrene of the testis occurs. 


SUMMARY. 

1. The features of thrombo-angiitis obliterans affecting vessels other 
than those of the limbs are unknomi. 

2. A case is presented where the affected vessels were those of the 
spermatic cord. 

3. The clinical appearances are almost exactly those of tuberculous 
epididymitis, but on analysis a few points arise which assist the differentia- 
tion. These are {a) 'ocal and radiating pains, and {b) a considerable 
apparent thickening of the upper part of the vas. 

Tlie histological changes found in the spermatic vessels of this case 
are those of thrombo-angiitis obliterans. 
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5. The whole sequence of events has been traced, step by step, from 
the first acute manifestation, through all intermediate stages, to the final 
healed product. These, in the order in which they occur, are ; acute inflam- 
matory infiltration of the coats of the vessels and surrounding supporting 
tissues, occlusive thrombosis, the formation of purulent foci in the peripheral 
part of the clot, replacement of the leucocytic areas by giant-cell foci, and, 
finally, organization and canalization of the obturating mass, associated with 
matting together of neighbouring arteries, veins, and nerves by inflammatory 
fibrosis. 

6. The histological findings support the view, held by Buerger, that 
thrombo-angiitis obliterans begins in the form of an acute inflammation, 
the causal agent of Avhich has as yet not been found. 
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TEDE DEVELOPMENT OF CYSTS IN CONNECTION WITH 
THE SEMILUNAR CARTILAGES. 

By ROBERT OLLERENSHAW, 

HOX. STJKGEON IN CHAHGE OF THE ORTHOPAEDIC DErAl.nTMEST, SAEFORD ROYAL 
HOSPITAL, MANCHESTER. 

In 1921 I described in the British Journal of Surgery^ three cases upon 
which I had operated because of persistent pain in the knee associated with 
a cystic change in the external semilunar cartilage. These were the first 
instances of the condition recorded in this country, although four cases had 
already been described in the German literature.-- « Since 1921 I have met 
with eighteen additional cases in my own practice, and, in the light of this 
unique experience, I propose to review my original description of the con- 
dition and its pathology. A number of isolated cases have been reported in 
American and British journals, but as these are readily available to everyone, 
and as no fresh points have been brought out by them, they will not be 
discussed. 

In my former paper I referred to the fact that the cysts were found in 
the external cartilage, and up to that time mj^ own (three) cases and all those 
reported in Germany had been on that side of the joint {Figs. 4-20, 421). In 



“ h 

Figs. 420, 421. — Case 20. Typical appearance of cyst of external cartilage, 
(a) Lateral \'ievr. (6) Anterior view. 


my present series four out of the eighteen have occurred in the internal 
cartilage, so that, although the lesion presents itself chiefly in the external 
cartilage (seventeen times out ot twenty-one in my own cases), it may be 
found in the internal cartilage also. The pathology of the lesion has received 
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considerable attention, and a number of observers have challenged the state- 
ment that the cysts are lined by endothelial cells. Several other surgeons 
have found the lining as described and have confirmed my views. Manv 
sections have been cut from my specimens, and, although we have not been 
able m every case to demonstrate the endothelium, we have no doubt at all tliat 

in most specimens the lining is clearly 
-present (Figs. 422 - 427 ). Professor 
J. Shaw Dunn, of the Pathological 
Department of Manchester University, 
allows me to say that he is in entire 
agreement with this statement. 

Kleinberg® has published a report 
of one case of cyst in the external 
cartilage. In his report he mentions 
a case of Allison and O’Connor,’ who 
recorded three cases, and gives their 
conclusion : that “ it is our belief that 
these cysts represent the end-result 
of a degenerative process caused by 
an interference with the blood-supply 
of the cartilage in this region, tlic 
exciting cause of which is a non- 
lacerating injury.” Kleinberg gives a 
description of his own case which falls 
The specimen is then reported upon 
by Goldzieher, who states : “ the larger cysts, which can be seen grossly, 
are formed by fibrous tissue. Their 
inner surface is lined by a layer of 
flat cells resembling endothelial cells 
and probably arising from the lymph 
vessels. The nuclei are rod-shaped 
and the cytoplasm is scanty'. Some 
of these cy'sts are separated from each 
other by septa which consist of a few 
connective-tissue fibres covered on both 
sides by the endothelium described 
above. It seems fair to assume that 
the larger cy'sts arose from the A'acu- 
oles in the cartilage, and the formation 
of an endothelial lining, as well as 
that of a connective-tissue wall, are 
only' secondary.” Fig. 422 shows the 
septa separating the cysts. 

Bristow® records eleveir cases of 
his own and states that thirty cases 

are on record. He has found, in some of his specimens, what appe^ 
be an endothelial lining to the cysts, but refuses to class tlie nm . 
as definitely endothelial. In the same publication 3rc.Murray n. 


\ 



Fig. 423. — Co'c 7. 
High-power view of c.vst lining. 



Fig. 422. — Cdsc 11. Low-powei- view of 
typical section, showing .septa botwoon cysts. 

in very well with the usual account. 
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dogmatic statement that the lining ■wall of the cysts ‘has been shown to 
consist of compressed eartilage cells. 

The eondition is, without doubt, a primary lesion of the cartilage. In 
nearly all eases there is a more or less definite history of an injury. In my 
opinion, following this injury pre-existing small spaces in the cartilage gradually 



Fig. 420.— Case 20. Fig. 427.— Case 15. 

Figs. 424-427. — ^High-power views of cyst lining. 


enlarge, forming multiple cysts which are lined by an endothelial type of cell. 
In some sections, where no endothelium could be found, I believe that it had 
been detaclicd in the preparation of the specimens. It is a very dclieate layer, 
«nd, in cutting sections of a tissue containing material of such differing 
consistencies as fibrocartilage and the soft gelatinous content of the cystic 
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spaces, it is extremely easy to detach the lining cells. This is especially 
applieable to the larger cysts, where, I suspect, some have looked for the 
endothelial lining, neglecting the smaller spaces. In the sections which arc 
here published there are, in my view, lining cells which cannot possibly he 
classed as anything but endothelium {Figs. 423-427). They are certainly 
not in the least like connective-tissue cells flattened out under pressure. The 
view expressed by Goldzieher that the endothelium is derived from the 
lyi^iphatics is an interesting one. In my original paper I advanced the 
opinion that the cysts were of developmental ox'igin, and this is accepted by 
Zadek and Jaffe,“ who give a most detailed and excellent account of 'a 
specimen removed by them at the New York Hospital for Joint Diseases. 

Their observations regarding the pres- 
ence of a definite endothelium, par- 
ticularly lining the smaller spaces, 
agree with my own. 

Factors which favour the eongen- 
ital theory are : (1) The multiplicity 
of the cysts ; (2) The presence of 
papillary synovial inclusions without 
cyst formation {Fig. 42S) ; (3) The 
absence of old or recent haemorrhage 
into the cysts whether they are of 
old-standing or of recent development. 
The presence of a synovial endothelial 
lining in the smaller and medium- 
sized cysts refutes the idea that the 
cysts are ganglionic in character. 

Kleinberg is, of course, wrong 
when he says that the condition 
“ practically never invades the in- 
ternal meniscus ”. My own series gives four cases out of twenty-one in the 
inner side, and Bristow’s series gives two cases out of eleven — an almost 
exactly similar proportion. Working on this ratio, eighteen cases in one 
hundred should be in the internal cartilage. 

Treatment. — In this connection I have nothing further to add to i»} 
paper published in 1921, in which it was stated that total removal o t ic 
cartilage wdth its cysts Avas essential for bringing about a cure. Bristow ms 
pointed out the necessity of preserving the capsule of the joint when ic 
dissection of the cartilage and cysts is being made. Tin's is ex 
important, and if it is improperly done, will prevent the proper appro. 

mation of the capsule. , i v r.rof»rcss 

None of the cases recorded below have given any trouble in t P e 
after operation, and all have recovered full function. In two of 
patients (Case.s 7, 19) the osteo-arthritic changes present at opera ion < i j 

to be stationary. c,^P/>imens after 

Figs. 429-432 show the macroscopic appearance oi tne p 

removal and section. 



Fig. 428. — Ca/^e 8. Papillary synovial inclusions 
without distension of cysts. 
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CASE REPORTS. 


Cases Reported in 1921. — 

Case 1.— Male, age 40. Cyst of outer cartilage. Operated upon eighteen 
months previously because of pain and local swelling. Cyst alone removed. ' 

ling recurred after six months, and pain necessitated a second operation at which 
I removed the entire cartilage. Left knee. a 

Case 2. IMale, age 21. Cyst of outer cartilage. Removal of cartilage and 

cyst. Left knee. , r a 

Case 3. ^Male, age 26. Cyst of outer cartilage. Removal oi cartilage and 

cyst. Left knee. 


Cases not Previously Reported. — 

Case 4.— Male, age 22. Injury to right knee six months previously. Swelling 
the size of a cherry over outer cartilage. Cartilage and cyst removed. (Figs. 
425, 429.) 

Case a. — Female, age 32. Hit by a truck on the outer side of the right knee 
a year before the appearance of a swelling. Pain for three months and a feeling of 
stiffness in the joint. Limitation of extension at 170°. Removal of cyst and 
cartilage. 

Case 6. — ^Male, age 46. History of a fall and injury to right knee three years 
before the present swelling appeared. This has been noticed for five months. 
Pain on extension. Removal of outer cartilage and cyst. 

Case 7. — Female, age 42. Three months’ history of pain in the left knee, 

with the appearance of a swelling on 

' the outer side soon after. The swel- 

' - - - jg tensely fluctuant. There is 

. evidence of early osteo-arthritis in 
both knees. Removal of cartilage and 
' cyst. (Figs. 423, 430.) 




Fig. 429.— Case 4. 


Fig. 430 . — Case 7. 


Case 8.— ^lale, age 30. Six months previously left knee injured at football, 
lense cyst over external cartilage. Removal of cartilage and eyst. (Fig. 428 ) 
C,.. 9-— ^lale, age 22. Pain in joint, with local swelling over outer cartilage 

Rnn ’r of ^ walnut. Injury at football six months previouslv. 

had no playing active football again and has 

aaa no lurther trouble with the knee. 

foUowpr Uv foft knee several months ago was 

. I snelhng. Pam has been present, more or less continuously, for 
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Removal of outer 



three months. Swelling varies in size from time to time, 
cartilage and cyst. 

Case 11.— Male, age 31. Right knee injured on aetive service. Pain and 
swelling over outer side. Removal of cartilage and cyst. {Figs. 422, 424.) 

Case 12. — Male, age 10. Swelling over inner side of left knee for one year, 
said to have followed on a blow on the side of a desk at school. Painful at first' 
but less so now. Growing in size. Removal of cartilage and cyst. (This boy was 
shown to the British Orthopiedic Association at Manchester in October, 1925, 
prior to operation.) 

Case 13. — Female, age 28. Right knee twisted twm years previously. Swelling 
on outer side of joint noticed about ten months ago. Tense fluctuant swelling. 
Removal of cartilage and cyst. 

Case 14. — Male, age 6. No history of injury. Swelling over inner side of 
joint for several months ; getting larger. Very little pain or tenderness on 

pressure. Removal of cyst only. Up to date 
(November, 1928) no sign of any recurrence. 
Operation was on Feb. 15, 192G. {Fig. 431.) 

Case 15. — Male, age 20. Knee injured at 
work four months ago. Swelling over outer 
cartilage the size of a Albert. Removal of cyst 
and cartilage. {Figs. 427, 432.) 

Case 16. — Male, age 23. Football injury 
with history of attacks of pain and swelling 
subsequent!}'. Inner side of joint. Removal 
of internal cartilage and cyst. 

Case 17. — Male, age 33. No history of 
injury. Swelling over inner side of left knee. 
Painful and cystic. Four months’ history. 
Removal of cartilage (internal) and cyst. 

Case 18.— Male, age 22. Right knee twisted 
at football six months ago. There is a cystic 
swelling over the outer cartilage w'hich is loose enough to produce the well-known 
‘snap’. Excision of outer cartilage and cyst. 

Case 19. — Male, age 54. History of . . - 

several injuries in coal-mine. Right knee. 

Five months ago noticed a swelling over the 
outer side ; painful. Cystic swelling. Knee 
moves through full range. Slight osteo-arthri- 
tis present. Removal of cartilage and cyst. 

Case 20. — Male, age 19. Six months’ 
history of pain in left knee. No very definite 
injury. Knee ‘gives way’ wdien walking. 

Sw'elling the size of walnut over outer car- 
tilage. Removal of cartilage and cysts. {Figs. 

420? 421, 420.) 

Case 21. — Male, age 24. Seven months 
previously hit the right knee on a wagon. 

Since then has had pain in the outer side. 

Swelling over outer cartilage about half an 
inch in diameter, tender on pressure. Removal 
of cartilage and cysts. 

SujniAnY OF Twentv-on'e Cases 

Males 
Females 

External cartilage affected 
Internal cartilage affected 
Left knee affected 
Right knee affected 


Fig. 431 . — Case 14. 



Fig. 432 .— Cnse 15. 


17 

4 

17 

4 

12 

9 
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CONCLUSIONS. 

1. I report 18 additional cases of semilunar cartilage cyst; 14 in the 
external and 4 in the internal cartilage. 

2. Cysts of the cartilages occur in either cartilage in the proportion of 
external 5-25 to internal 1. 

3. They are by no means infrequent. 

4. An associated history of injury occurs too frequently to he neglected 
as a cause. 

5. Endothelial cells can in most cases be demonstrated lining one or more 
of the cysts. 

6. The cysts are probably of developmental origin. 

7. Prognosis, after removal of cyst and cartilage, is excellent. 
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DEFORMITIES OF THE LUMBOSACRAL REGION OF 

THE SPINE.* 

By JAIMES F. BRAILSFORD, 

ASSISTANT RADIOLOGIST AND CLINICAI. LECTURER IN EADIOLOGV TO THE QUEEN’s HOSPITAL 
AND HONORARY RADIOLOGIST TO THE ROYAL CRIPPLES HOSPITALS, BIRMINGHAM. 


SUMMARY OF CONTENTS. 

I. — ^Anatomical Considerations. 

II. — Radiographic Technique. 

Ill- — Deforjiities due to Developmental Abnormalities 

IV. — Spondylolisthesis. 

V. — Deformities due to Injury. 

VI. — Deformities due to Pathological Changes in the 
Bones and Joints. 

VII. — Conclusions. 


The radiographs of over three Ihousand j^atients attending several different 
types of liospitals have been studied dui’ing the j^ast two 5'ears, and a clinical 
examination has been made of tliose patients -whose radiographs showed any 
deformity of the lumbosacral area. In addition the lumbosacral area of 
forty post-mortem subjects has been investigated by dissection and X rays ; 
and the specimens in the aluseums of the Royal College of Surgeons and 
the University of Birmingham have been examined and photographed. To 
illustrate the cause of the deformities, radiographs of typical cases are 
used ; photographs are em2ilo3'^ed to show characteristic features exhibited by 
deformed patients. 

I. ANATOMICAL CONSIDERATIONS. 

In the foetus only the thoracic and sacral curves are present in the spinal 
column, but as the child assumes the erect posture, two secondaiy curves 
develop — the cervical and the lumbar. Norniall_v until pubert}% wlien stanc - 
ing erect, these primaiy and secondaiy curves pass almost inipercepti \ 
into one another, preserving the balance of the trunk by concaxdty alteinating 
witli convexitjL , 

The forward lumbar curve, which is more pivnouncecl in the fenia e lan 
the male, begins at the middle of the last thoracic vertebra nnd ends a le 
anterior surface of the lumbosacral joint. This point, which in t ic erec 
posture is said to be vertically under tlie occipital condjdes, marks t le coi 
mencement of the sacral concavitj' — a concavity wliich faces donnnar s . 
forwards, and extends to the ti2i of the coccy.x. As adult stature is leac , 

* Paper awarded the Robert Jones Gold Medal and Prize of the British P 
.A.ssociation for 1927. 
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the constant pressure of the ■weight of the trunk increases the sharpness of 
the lumbosacral angle. This weight is borne by the opposing surfaces of the 
vertebral bodies and their intervertebral discs anteriorly, and to a lesser extent 
by the articular processes posteriorly. In the healthy adult with a normally 
developed spine the curvatures are such as allow these surfaces to take the 
bulk of the downward pressure, and the erect posture is maintained by the 
tone of the musculature, without strain being placed upon the muscles and 
ligaments of the vertebral column. If, owing to ill health, the tone of the 
musculature is dimiirished, the weight causes an exaggeration of the normal 
curvatures and thi'ows a strain upon the ligaments and articular surfaces. 
This is of course most marked at the lowest part of the trunk, where the 
flexible upper part articulates with the rigid extremity— that is, the lumbo- 
sacral joint. Similarly, if the bony structures of this area have a congenital 
weakness or their strength is diminished by any pathological process, the 
superincumbent weight will produce deformities of a nature dependent upon 
the position and extent of the weakness or lesion. Before considering abnor- 
malities it will be well to describe briefly the chief distinctive characters in 
the normal anatomy of the lumbosacral area. 

The 5th lumbar vertebra has several features which distinguish it from 
other lumbar vertebrae. Its body is slightly wedge-shaped, being deeper 
anteriorly than posteriorly. Its transverse processes are continuous with the 
anterior surface of the vertebral body, and in relation to the body lie on a 
more anterior plane than the transverse processes of the vertebrae above : 
they are usually shorter than the 3rd lumbar transverse processes. Professor 
Brash points out that there is a gi'adual increase in the size of the transverse 
processes of the lumbar vertebras from the 1st to the 3rd ; that the 4th are 
shorter, and the 5th usually a little longer than those of the 4th, and point 
upwards, outwards, and backwai'ds. Professor Fawcett points out that the 
transverse processes of the 5th lumbar vertebra have two epiphyses — one for 
the costal element and one for the transverse element. 

The spinous process is usually a little shorter, more pointed, and not so 
deep as the spinous processes of the other lumbar vertebrae, and its extremity 
is on practically the same plane as the inferior border of the vertebral body. 
Tile pedicles are broader, being sti-engthened by the continuation of the transr 


verse process into the body. The superior articular surfaces are wider apart 
than those of the upper vertebrie. The inferior processes are about as wide 
as the superior processes. There is a great variation in the direction in which 
the articular surfaces face ; in most cases the superior facets face baclcAvards and 
slightly inwards, the inferior facets backwards and slightly outwards. The 
intervertebral disc of the lumbosacral joint is also wedge-shaped and thicker 
anteriorly than posteriorly, thus making allowance for the lumbo-sacral angle. 

llie five sacral vertebrie have fused together into a triangular-shaped 
mass. The costal elements are represented by the row of small tubercles 
on cither side of the posterior surface. The spinous processes are smaller 
1 lan those of the lumbar vertebra?. The lamina; of the lower vertebra; often 
ail to fuse and complete the neural arch. The sacrum has a concave anterior 
ace which looks forwards and downwards. The superior articular facets 
usually face backwards and inwards, but these also show many variations. 
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The opposing surfaces of the 5th lumbar vertebra and the sacrum are 
joined together to form the lumbosacral joint by the following ligaments: 
(1) Intervertebral fibrocartilage, which also acts as a buffer between the verte- 
bral bodies. (2) Anterior longitudinal ligament, which is attached to tlie 
intervertebral fibrocartilage and the edges of the vertebral bodies— the fibres, 
being of various lengths, joining two, three, or more vertebrie. (3) Posterior 
longitudinal lipment, which is attached to the posterior surfaces of the 
adjacent margins of the vertebral bodies. It is narrower opposite the bodies 
and therefore has a dentate appearance. (4) Articular ligaments and capsules. 
(5) Ligamenta flava yellow elastic fibres which bind together the lamina; 
of the adjoining vertebrae and close the intervals between the lamina; ; the 
fibres extend laterally as far as the articular capsules ; medially they meet 
under cover of the root of the spinous processes. (6) Interspinous ligaments, 
which are obliquely interlacing fibres that pass from adjacent spinous processes 
from the tip of one to the base of the next. (7) Supraspinous ligaments — from 
the tip of one spinous process to the other. (8) Lateral lumbosacral ligament, 
which passes from the transverse process of the 5th lumbar to the base of tlie 
sacrum, expanding as it proceeds ; some fibres are attached to the anterior 
sacro-iliac ligament. (9) Iliolumbar ligament from the tip of the transverse 
pi’ocess of the 5th to the iliac crest. Some fibres from the 4th lumbar trans- 


verse process blend with the fibres from the 5th. The iliolumbar band proper 
is a thickening of the ventral layer of the lumbar fascia. (Qitain'.'i Anaioniij.) 

The psoas muscle passes over the antero-lateral aspect of the lumbosacral 
joint. The posterior relations are the intertransversarii, interspinales, multi- 
fidus, sacrospinalis, and the lumbodorsal fascia. The quadratus lumborum is 
attached to the transverse processes. In antero-lateral relation to the joint 
on each side is the lumbosacral trunk, which comprises the whole of the 
anterior division of the 5th and a part of that of the 4th lumbar nerve : it 
appears at the medial margin of the psoas major and descends over the pelvjc 
brim and in front of the sacro-iliac joint to join the 1st sacral nerve. Tlie 
last lumbar nerve emerges between the upper sacral articular process and 
the back of the intervertebral disc, and its posterior primary division turns 
back round the process to reach the postvertebral muscles, while its anterior 
part runs forwards, outwards, and downwards on the ala, being joined here b\ 
the branch from the 4th. Thus the nerve appears to emerge througli an 
osseofibrous foramen completed externally by arching fibres of the iliolum ar 
ligament. All these structures are placed deep in the psoas. (Frazer.) t >cr 
structures in antero-lateral relation to the joint are the common iliac arteries 
and their bifurcations, the iliac veins, and the ureters. The pelvic colon aiic 
the mesocolon are also closely related to the left antero-lateral aspect. 

The 5th lumbar nerve passes through an oblique bony canal v nc > ' 
directed forwards and outwards and is bounded in front by the postero- 
surface of the body of the 5th lumbar vertebra, the posterior surface o 
intervertebral disc, and the posterior surface of the upper part of t le sa ^ > 

laterally by the psoas muscle and some fibres of the iliolumbar igamen , 
posteriorly by the anterior surface of the articular processes. ^„^,q,„cizc(l 
^ The importance of these joint relations to the nerve canal are 
in cases where the joints are involved in arthritic changes. 
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Forestier state that the 4th and 5th bony nerve canals are long and that the 
nerve funiculus is not protected by an anatomical arachnoid sheath and is 
therefore influenced and irritated by variations in the rich venous plexus 
contained in the bony canal. 

Causes of Lumbosacral Deformities. — The deformities of the lumbo- 
sacral region of the spine are due to : (1) Congenital abnormalities ; (2) 

Injury ; (3) Pathological processes involving the bones, ligaments, muscles, 
and nerves of the part ; (4) Habitual faulty posture. The degree of deformity 
depends on the nature and extent of the lesion. It reveals itself to the examin- 
ing surgeon as a faulty posture or gait ; obliteration, exaggeration, or reverse 
of the normal antero-posterior spinal curvature ; the production of a lateral 
curvature ; the presence of a tumour ; and the limitation of movements. The 
same type of deformity may have a widely different etiology, and even after a 
thorough clinical and X-ray investigation the true nature of the condition 
may not be determined. The clinical examination may indicate the nature 
of the lesion, but the bone and joint changes may not be of sufficient magni- 
tude to show on a radiograph ; sometimes a radiograph will show that the 
lesion is greater and more extensive than the clinieal examination would lead 
one to suppose, and may throw much light on the etiology. 

It is therefore the common practice of orthopaedic surgeons to supplement 
their clinical examination by an X-ray investigation. For this reason it is 
considered advisable to give a few details of the necessary X-ray teclmique 
which the radiologist should observe. 


II. RADIOGRAPHIC TECHNIQUE. 


The radiographs should be of good quality, and 


antero-posterior and 
lateral planes, while in 
some cases additional 
valuable help may be 
obtained from stereo- 
scopic pictures taken 
Avith a transverse or 
longitudinal shift of the 
tube, and from i-adio- 
graphs taken in oblique 
planes, such as the plane 
of the lumbosacral joint 
— that is, with the cen- 
tral ray parallel Avith the 
inferior surface of the 



Fig. 


should include both 



Fig. 434 . 


oth lumbar vertebra, the tube pointing obliquely in the proximal direction Avith 
an angle of 40° from the A-ertical. Fig. 4.33 is an ordinary antero-posterior 
ladiograph of the lumbosacral ar-ea. It sIioaas an apparent croAvding together 
of the 5th lumbar and 1st sacral vertebra: OAA-ing to a sharp lumbosacral 
angle. Fig. 434 is from the same patient taken Avith the central ray in the 
plane of the lumbosacral joint. It shoAvs that these tAvo vertebra; are” normal 
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in shape and that the lumbosacral interspace is not diminished. Le Wald lias 
pointed out that radiographs such as Fig. 433 have been interpreted as showing 
the condition of spondylolisthesis. 

There is a temptation in hospital practice to be satisfied with only an antero- 
posterior radiograph if this does not show any obvious defect : this practice 
probably originated in the ‘ pre-Potter-Bucky and rapid film days’, when it 
was difficult and in some cases impossible to obtain lateral radiographs. Even 
as late as 1925 Turner and Tchirkin stated in an article, “ owing to difficulties 
in radiography we are unable to present a lateral radiograph of the spine.” 

The pictures should be taken rvith a tube giving the softest X rays 
consistent with the necessary penetration, so as to obtain the maximum of 
contrast in the radiograph ; and the exposures should be as rapid as possible 
to eliminate the blurring effect of movement and the danger to the skin of 
the 25atient. 

With children and thin patients the best-detailed pictures are obtained 
by rapid exposures to a soft gas tube on duplitized films between intensifying 
screens without the Potter-Bucky diaphragm, which separates the patients 
from the film by an interval and just robs the radiograph of its sharpness 
and fine detail ; but for the average adult and stout patients the Potter- 
Bucky diaphragm is essential. A narrow cylindrical tube-box diaphragm will 
screen off other secondary rays and help to give a clearer picture. 


III. DEFORMITIES DUE TO DEVELOPMENTAL ABNORMALITIES. 


The variations in the development of the elements of the lumbosacral 
region of the vertebral column are very numerous, and I shall deal with their 
impoi’tance in producing deformity according to the position of the variation. 
The following anomalies Avere found : — 


Spina bifida occulta — 5tli lumbar 
Spina bifida occulta — 1st and 2nd sacral.. 
Sacralization of 5th lumbar — one side 
Sacralization of 5th lumbar — trvo sides . . 
Hemivertebra: . . 


Per cent 
6 
11 

3- 4 

4- r 
0-3 


These figures may be compared rvith those of other w’orkers. 0 Reilly, a' w 
examined a large series of cases Avith anatomical Amriations, considers t la 
50 per cent of them shoAved symptoms of Amrying scA^erity. Pugh, on the ot ler 
hand, states that 85 per cent of the backs Avhich he has examined showed some 
deformity, and he therefore concludes that the majority have no ^ 
significance. Rich examined 300 cases of painful back and found that 30 pe 
cent shoAved some deformity or malposition of the 5th lumbar verte ra- 
The Vertebral Body.— The bodies of the vertebra: develop from one ce 
of ossification, Avhich appears at about the fifteenth Aveek. An epip )} sis 
the superior and inferior surface appears about puberty and uni " 
main body at about the twenty-eighth year. In some cases i 
appear Avhich develop into hemivertebrm and do not fuse, 1 1 ^.. 

X-ray appearance of a split bod 3 ^ This is slioAAm in Fig. o, aa ' of ' the 

a eo^enltal ‘split’ of the 12th dorsal vertebra with some separation of 
tAVo halves. This appearance should not be mistaken tor Iractur . 
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Fig. 436. 


In other cases only one of the two lateral centres develops. This may 
remain as a separate unit or it may fuse with the elements above or below ; 
but whereas the ‘split’ body does not give rise to any 
deformity, as a rule the lateral hemivertebra; produce 
a lateral curvature. We have seen that the normal 
spine forms a series of antero-posterior curves, but 
with this asymmetrical growth the mechanics of the 
balance of the erect posture wdll be altered and 
a compensating lateral curvature must be formed. 

This cannot occur without a rotation of the other 
vertebra;, as was demonstrated by Lovett, -who showed 
that a flexible straight rod could be readily bent 
in either an antero-posterior or a lateral direction — - 
whereas a curved rod could only be bent in another 
plane if the rod underwent some rotation. 

Fig. 436 shows the scoliotic deformity produced by a hemivertebra of the 
1st sacral segment and an irregular development of the left pedicle and inferior 

articular processes of the 3rd lumbar vertebra and 
the superior articular processes of the 4th lumbar 
vertebra, which give the appearance of a fracture of 
the 4th vertebral body. Professor Dwight also 
mentions a case of an extra half segment in the 
sacrum. Professor Brash suggests that in the case of 
hemivertebra; the body condition is secondary to tlie 
nerve abnormality. 

There is a specimen (No. 322) in the Museum of 
the Royal College of Surgeons, of the lumbar spine 
and sacrum of a child, age 12, in which the 5th 
lumbar is represented by a right-sided hemivertebra, 
and the aim of the 1st and 2nd sacral vertebra; are 
poorly developed. This has caused a very marked angular curvature of tlie 
sacrum to the left, which is at right angles to the lumbar vertebra;. The 
lamina; of the vertebra; 
from the 3rd lumbar to the 
extremity of the sacrum 
have not fused and their 
extremities are wide apart, 
indicating an extensive 
spina bifida as well. This 
specimen is described by 
Parker in the Transactioufs 
of the Clinical Society, 1SS5. 

In some cases two 
' ertcbral bodies fuse to- 
gether, but as a rule these 
are only discovered bv acci- 
dent vhen the spine is X-rayed for some other condition. This happened in 
>e ease of the patient whose radiographs are shown in Figs. -137 and 438. 



Fig. 43G. 




Fig. 437. 


Fig. 438. 





Fig. 439. 



Fir. 440. 
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What appears on a radiograph as an almost shapeless mass may develop 
instead of the normal lumbar vertebra;. Figs. 439-442 illustrate the abnormal 
ossification of the lumbar spine of a male child, age nearty 5 years. The 
normal spine appears to cease at the 1st lumbar, after which three or four 
shapeless bodies are seen, with no attempt at neural-arch formation. The 
sacrum is represented by a small shapeless structure between the iliac 
bones. The child shows a marked kyphosis of the lumbar area and 
deformities of the lower extremities, including talipes and webbing of 
the knees and toes ; 
there is also incon- 
tinence. There is no 
external appearance 
of spina bifida. 

Bowman quotes a 
case of a boy, age 6, 
without a sacrum or 
coccyx. 

The Articular 
Processes. — The 
articular facets are 
developed from the 
ossification centres 
of the neural arch — 
one on either side of 
the body. Rambaud 
and Renault are of 
the opinion that the 
arch has two prim- 
ary centres on eacli 
side and the two 
parts in each half are 
united by a jrlate of 
cartilage set oblique- 
ly between the 
supei’ior and inferior 
articular processes. 

This may explain 
those examples of 

5th lumbar vertebr® . um'mT 

which have a separate neural arch comprising the spinous process, . • > 

and the inferior articular processes which are umted during J”': ^ .• 
chondroses. No suggestion of this type of deformity may be obtai 

the Surgeons 

shows a well-developed neural arch, including thick ‘ as 

sized inferior articular processes and spine of the , 

a separate unit, and not fused ivitli the remain er o ' vertebra, and 

Figs. 443 and 532 show such a deformity of the otli lumbar 



Fig. 441. 


Fig. 443. 
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Figs. 444 and 445 are radiographs of the vertebra shown in Fig. 443, with the 
units attached by soft wax, and demonstrate that even with the dried 
specimen the radiographs give no evidence that the laminss have failed to 
fuse. They also show that the two parts are fully developed. 

The articular facets of the lumbosacral joints show great variation in 
their shape and in the plane of the articular surfaces. The superior articular 
facets on the majority of sacrums are slightly crescentic and face backwards 
and slightly inwards. If the greater part of the facet faces backwards, no 
idea of the condition of the surface of the joint can be obtained from a radio- 
graph ; but if the greater part faces inwards, then the joint surfaces with a 
narrow space between them can be seen on the radiograph and any irregularity 
of the surface may be detected. In some cases one facet faces backwards apd 
the other inwards — what Putti describes as ‘ anomaly of articular tropism’. As 
a general rule the surfaces are vertical, but this is not always the case. A 




Fio. 444. — Antero-posterior radiograph of same speci- 
men, with pie arch and body united with wax. (Note that 
tho non-union does not show.) 


Fig. 443. — Fifth lumbar 

vertebra in which the arch and , ' ' v 

the body have not fused. ' > • I, 


careful examination of all the 
radiographs of more than three 
thousand patients suggests 
that 57 per cent face back- 
wards. 12 per cent inwards, 
and 31 per cent are mixed — 
that is, one side maj’’ face 
backwards and the other in- 
wards ; one may be vertical, 
the other oblique. 



Fig. 445. — ■ Lateral radiograph of same specunen, 
which show.s no evidence of non-union of the neural arcli 
and body. 


In some cases the surfaces are quite flat and face directly backwards 
(.w Figs. 451 and 453) ; this is said to be the rule in ‘native races’. ;Most 
authorities are agreed that with an asymmetrical development of the articular 
processes, abnormal movements occur. Obviously the flat type only gives 
st.ahility in one plane, so that any force directed in another plane will .strain 
the ligaments of the joint. Separation of the neural arch with the inferior 
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articular processes may lead to a forward dislocation of the lumbar spine on 
the sacrum — spoirdylolisthesis. 

Willis found a separate neural arch in 31 out of 748 cases which he 
examined : in 23 it was bilateral ; the right half was involved in every 
case ; 30 were males, 1 was a female ; 28 were white, 3 were negroes. Von 
Lackum studied 30 bodies to determine if any anatomical instability was 
present in the lumbosacral area to account for the prevalence of low" back 
pain. He found that in only 6 ivere the articulations of the lumbosacral 
joint symmetrical : 18 Avere grossly asymmetrical. 

In only three of the cases in my series Avas a clinical deformity explained 

solely by an abnormal 




dcAmlopment of the 
articular surfaces. In 
I these ease the superior 

' articular facets Avere 

small and irregular, 
Avhile the inferior 
facets and laminaj of 
the Amrtebra above 
shoAved abnormal 
deA^elopment, AA'hich 
‘ I’esulted in scoliosis 


Fig. ii6. Fig. 417. (Ft'gS- 446 and 447). 

Fig. 446 is the S 2 >ine 

of a AA'oman, age 35, who complains of pain round the loAver right ribs and 
loAver spine, Avhich is of a constant aching character, Avorse Avhen lying doAvn 
or sitting than Avhen standing. The radiograph shoAvs a congenital defor- 
mity of the right side of the 4th and 5th lumbar Amrtebrae and 1st sacral 
articular processes, A\diich has produced a scoliosis. 



Figs. 448, 449.~Showing nsymmctrical facets of the lumbosaerol facets o'f°(he*li»nbo- 

sacral joint. 


Asymmetry of the articular facets may be due to any lesion 

scoliosis (see Figs. 446-450). In the case shoAtm in base of 

associated Avith sclerosis of the bone surrounding the facets and the base 




Defects in the Neural Arch. — The centres of ossification for the neural 
arch are present at birth and fuse together during the first year, and about 
the sixth year they fuse with the body of tire vertebra. In tiie radiographs 
of the 3000 patients examined, defects in the neural arch of the 5th lumbar 
vertebra were shown in 6 per cent, and in the 1st and 2nd sacral in 11 per cent. 
The degree of defect varied. The patients presenting an obvious tumour 
associated with spina bifida were not radiographed as a rule. In some the 
neural arches of the lumbosacral area were represented by small tubercles, 
but the majority onlj’^ showed a split between the posterior extremities of 
both sides, one or other side often having a bulbous extremity — representing 
that no bone union had occurred. This non-fusion of the laminte often gives 
appearance suggestive of fracture — indeed, several of the cases had 
previously been reported as fracture of the laminae. 

Sutherland found a failure of fusion of the 5th lumbar or 1st sacral in 
a per cent (1st or 2nd sacral 70 per cent, 3th lumbar 24'5 per cent). Baetjer 
found a failure of fusion of the 5th lumbar in 15 per cent, Wentworth in 
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8-1 per cent, and Wiliis in 4-28 per cent. The last-named described seven 
types of defect ; some of these occurred singly, others showed several of the 
defects (Fig. 455). 

Decker describes a 6th lumbar vertebra with a spine which is split into 
two unequal portions and an articular surface between. ' The left portion is 
I shorter (1-2 cm. long), more or less 

^ pointed, and is attached to the 

w lamina (l-S em. broad), and with 

sH' the lamina is directed backwards 

^ Bk and outwards so as to be slightly 

j concave laterally. The right 

portion embraces most of the 
spine, is club-shaped, and is 
3-ttached to the lamina (1-6 cm. 

It" horizontally outward. Another 

defect in the neural arch occurs 
right jjedicle just behind 
vfe! ';•* . and below the superior articular 

process, where there is a narrow 
ti’iangular articulation, 2-3 cm. 
by 0-6 cm. long, looking upwards 
^ and slightly forwards. The sepa- 

by Willis in tho e.vamination of 748 spines. lation 01 the pcdlclCS IS nOt 

complete, however, for below this 
joint, between it and the inferior articular process, there is definite bony 
continuity. 




lisai 


Spina Bifida. — Five different types of spina bifida are met with ; — 

1. The Myelocele, in which the central canal of the cord is exposed, and 
the bone elements of the neural arch are represented by small nodules on either 
side of the posterior surface of the body. This type is usually located in the 
dorsi-lumbar area and is not compatible with life. It may extend along the 
whole spine. 

2. The Stjringomyelocele, in Avhich there is a dilatation of the central canal 
Avith stunted development of the lamina;. In this type there is a tumour of 
variable size, and cord symptoms are present — paralysis of the loAver extremi- 


ties and incontinence. 

3. The Meningomyelocele, in Avhich there is a dilatation of the meninges 
of the cord through Avhich the fibres of the corda equina pass. This is a very 
common type and is usualty accompanied by paralysis of the loAver extremities 
and incontinence, sometimes by rigidity and contractions. 

4. The Meningocele, AA'hich is a dilatation of the meninges, and contains 
only the cerebrospinal fluid and no nerve elements ; the common site is t le 
lumbosacral region of the spine. Usually four or fir'e of the neural aic ics are 
stunted. The e 3 ’^stic sAvelling maj'' be as large as the child’s head or quite sma . 
It may be tense or flaccid, and the hole communicating betAvecn the 
dilatation and the meninges may be Amry small. This and the preceding JP 
are often associated AAUth h 3 ’drocephalus. Operatir'e measures app le 
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cystic swelling may be followed by the production of hydrocephalus. The 
symptoms may be slight, such as weakness of the lower extremities and 
sphincters, bvit may on occasion be severe. Whitehead records a spina bifida 
in an adult female which, from birth to the age of 21, was associated with a 
meningocele about the size of an egg, but gave rise to no symptoms. At 
this time the patient’s circumstances compelled her to do hard manual 
labour and the tumour increased to the dimensions of 22 inches in circum- 
ference, and concomitant with the increase in size she commenced to have 
severe headaches, nausea and vomiting, attacks of vertigo, and transient 
moments of defective vision whenever the tumour was subjected to pressure, 
even that of clothing. The tumour Avas aspirated, cauterized, and after 
severe inflammatory changes finally healed, and the patient made a complete 
recovery. 

5. Spina Bifida Occulta, which is the commonest type. In this condition 
there is a failure in the development of the neural arch of several vertebree — 
usuall}’^ in the lumbosacral area. The only physical sign may be a small lipoma, 
or a tuft of hair, or a dimple in the skin. There may be no symptoms, but 
some cases shoAV progressive deformities of the lower limbs, talipes equinus, 
pes caA'US, or instability of the lumbosacral region Avith Ioav back pain, or pain 
from pressure on the nerA'e trunks. Operative measures for removal of the 
cystic SAA'elling or other abnormality may not influence the chief symptoms 
due to nerve abnormality, AAdiich may be in the same developmental segment 
and consequently at a much higher leA'el in the adult cord. These develop- 
mental errors are usually symmetrical, but some cases shoAV definite asym- 
metry. ]Mr. Fitzmaurice Kelly recently shoAA'ed a case of a female child, age 
4 years 4 months, in AA'hich the lateral mass of the sacrum and the 5th lumbar 
Avere missing, and a cystic mass Avas situated under the gluteus maxinius. 
The child had scAmre paralytic talipes of both feet and incontinence of 
urine. 

Particulars of a specimen of spina bifida associated AAuth hemhmrtebra 
are gKen on page 567. Figs. 456-459 shoAv different types of non-fusion of the 



Fio. 4.")0. Fig. 457. Fin. 45 S. 

Syi-nnietrical lamina'. Asymmetrical lamina?. Asymmetrical lamina’. 


lanunic. Fig.v. 460 and 461. Avhich are taken from a girl, age 7, sliow an 
extensu-e spina bifida from the 3rd lumbar to the extremit\- of the sacrum 
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The lateral radiograph shows large artieular proeesses of the 3rd lumbar. 
The patient exhibited no external evidence of spina bifida. A ‘knuckle’ 
kyjDhos was present, which was thought to be due to caries of the spine. 



Fig. 459.— Symmotrioal lamin® 4C1.— Spina bifida extending from 3rd lumbar to tlio 

with separate spinous process o. extremity of tbo sacrum. 

1st sacral. 


Fig. 462 is the photograph of an external tumour in a man of 57. Kadio- 

gi’aphs showed only a faultj'' det'elopment 
of the 3rd sacral vertebra. 

Spinous Processes. — Tlie spinous pro- 
cesses are formed by fusion of the two sides 
of the lamina;, which takes place in the first 
year, and their development is completed 
by the growth of an epiphysis which appears 
about the sixteenth year and fuses vith t le 
main mass in the twenty-fiftli year. n 
some cases, where the laminrc fail to fuse, 
the epiphysis for the spinous process remains 
as a separate bone and can be seen on 
many radiographs of the lumbosacra area 

(see Fig. 459). , 

The spinous process of the 5th lumba 

shows variation in shape, size, and posi ion 
Sometimes it is flattened, drawn out, anA 
instead of being shorter than the spmo 
process of the 4th, it may be 

x .v,. of spondylolisthesis. r ‘ tim 

united only to one side of the neural ^ ^P^gther^but not fused 

posterior extremities of the la^ma; ^ “r be directed to one 

(see Figs. 456-459). It may be directly m t ^ m ^ increased, or tlic 

side. If for any reason the lordosis of the ^ approximated to 

lumbosacral angle is diminished, le spinou p j fjjeir opposing 

one another, until in some cases f “ extension 

surfaces may be moulded or faceted 

is checked by the l^^ked-home position of tl p P.^ 

subjected to an abnormal strain, and bursa ana 



Fig. 4G2. 
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develop {scb Fi§. 539). Sucli patients liave pain in tlie baclc 'wlien standing 
erect, which is relieved by bending forward. 

Transverse Processes of the 5th Lumbar Vertebra. There is no more 
variable part of the 5th lumbar vertebra than its transverse processes and no 
part in which developmental asymmetry produces deformity in so many cases. 
Bound up Avith the irregular development of these processes is the numerical 
A'^ariation of the A^ertebral column and sacralization of the 5th lumbar or 
lumbarization of the 1st sacral. Numerous observers have studied this 
question. The normal formula— cervical 7, dorsal 12, lumbar 5, sacral 5, and 
coccyx 4 — A'aries in about 20 per cent of cases (Quain). 

The cervical region is the most constant, Avhile the most frequent site for 
the A'^ariation to be noticed is the lumbosacral. This is due to the marked 
difference in the characters of the free lumbar A^ertebree and the fixed consoli- 
dated sacral A’-ertebi-fe. Attention is draAvn to the variation in the cervical 
area by the cervical ‘rib’ pressing upon the brachial plexus or some of its 
elements, or the Amssels. In the lumbosacral area Amriation is common ; in my 
series 3-4 per cent shoAv sacral characters on one side and lumbar characters 
on the other. The Amriation in this area appears to be more frequently in the 
direction of elongation rather than shortening of the column, but the statistics 
of different obserAmrs shoAv differences in this respect. It Avill be noticed as 
a rule that Avhen the change of character is at the junction of one series of 
vertebra; Avith another, the next junction Avill shoAv a change in the same 
direction — a sort of oscillation passing distally or proximally. 

In the case recorded by Professor Brash Avith the formula C6|, Tl3, L5, 
S5, C4, there Avas no evidence of the 5th lumbar Amrtebra haAung been deriAmd 
from the sacrum. Failure of the 1st sacral segment to fuse Avith the other 
bodies may suggest a 6th lumbar {see Fig. 433). Six lumbar , Ami-tebrae is a 
common X-ray finding. Bardeen, after a study of reports of 1059 ' specimens 
including 75 of his OAvn, found that numerical Amriations occur in about 16 
per cent of Amrtebral columns, of AAdiich 7-5 per cent haAm compensated varia; 
tions and 8-7 per cent uncompensated, equally dhuded betAA'een increase and 
decrease of segmeirts. He says that there is no eAudence that intercalation 
of a Avhole A-ertebra occurs. 

Side by side Avith these oscillations in the Amrtebral characters, Amriations 
are seen in the constitution of the lumbosacral plexus, Eisler records concomi- 
tant A'ariations in the plexus of IS per cent of the cases. They occur Avithin 
Avide limits, as shoAvn bj'^ the fqlloAving table of extreme cases. 


' Pur.-FIXKD Vaiuety 


Xervns furcalis . . L3 & 4 (double) 
Obturator . . . . LI . 2, .3 

Femoral .. .. Tl2, Ll, 2. .3, 4 

Tibial .. .. L.3, 4, 5. .SI. 2 

Common peroneal . . L3, 4, SI 


XOUM\L 1 

1 

POST-VIXEU A'.\UIETV 

L4 .. ,. 

S L5 

L2, .3, 4 . . 

i L2, ,3, 4, 5 

L2, .3, 4 

1 1.2, .3, 4, 5 

1.4. 5, SI, 2, 3 

L5. Si, 2, .3. 4 

1.4, 5. Si, 2 

L5. SI, 2, 3 


the 


The transverse process is developed from the eentre of ossifieation for 
neural arch, but at the sixteenth year an epiphysis appears (sometimes 
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two, Fawcett) which fuses with the main process about the age of twenty- 
five. We have seen that the costal rudiments of the 5th lumbar extend over 
the pedicles to the sides of the body, whereas in the sacrum they enlarge and 
form the al^ on each side the transverse processes only being represented 
by nodules on the posterior surface. A foramen has been observed in tlie 5t)i 
lumbar transverse process by Szawlowski and Dwight which marks the costal 
from the true transverse element — ^the anterior part of the transverse process 
being the homologue of a rib ; the true transverse element is represented by 
the posterior part of its root, including the accessory process. When the 
transverse processes are large they may articulate with the sacrum— the lumbo- 
sacral transverse articulation of Dwight — but in some cases the processes grow 
out in a dii’ect lateral line and articulate noth the ilium. 

There are marked differences to be seen in the breadth of the sacrum and 
the height at which it articulates with the ilium, apart from sexual differences. 
Fig. 463 shows the sacrum with its superior border almost on the same 
plane as the iliac crests ; a line joining the latter wmuld pass through the 5th 
lumbar vertebra. The straight and long transverse processes of the 5th lumbar 
should be noted. Fig. 464, on the other hand, shows a low sacrum with the 

ilium on both sides rising 
up to the height of the 
3rd lumbar vertebra. 
The transverse processes 
of the 5th lumbar are 
short and turned up- 
wards — the sacrum is 
narrow. The radio- 
graphs were taken in 
the same relative posi- 
tions. The high type of 
sacrum is regarded by 
some authorities as un- 
sound architecturally as 
it is not so well supported by the sacro-iliac and spinal muscles and ligaments, 
but radiographically it appears more sound ; the lumbosacral angle is a gent e 
curve extending over se^ml’al vertebrm. The same condition is seen with com- 
plete symmetrical sacralization of the 5th lumbar. 

Moore is of the opinion that anatomically and architecturally the sacra 
ized formation ajopears stronger and more able to resist strain than the usua 
arrangement. Von Lackum suggests that surgical measures to fuse the otii 
lumbar with the sacrum would be better than remoring interfering massw. 
While this is so with symmetrical sacralization, with asymmetnca 
ment of the 5th lumbar processes curvature and rotation of the ^ 
vertebrae is produced which in time is followed by compensating cun < 
of the dorsal vertebrae in the attempt to preserve the balance ot tic 
posture. The vertebrae in their normal positions are so constructed t 
can withstand the strain of normal movements and postures, but i I 
tions which they occupy as the result of the curvature they P'ac 
disadvantage and cannot resist the strain put upon them, 
therefore tends to increase. 



Fig. 463, 


Fig. 464. 
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Figs. 465 and 466 are photographs of the anterior and posterior surfaces 
of a specimen of unilateral ‘lumbarization’. It will be seen that the lower 
four segments have fused to form the body of the sacrum. The upper seg- 
ment shows sacral characters on the left side and lumbar characters on the 
right. The joint space between this segment and the main sacral body is 


Pig. 4G5. — Anterior view. Fig. 40G. — Posterior view. 

almost obliterated, the angle between them is 154°. The right transverse 
process resembles that of a normal 5th lumbar vertebra and is directed back- 
wards and outwards ; the left transverse process is higher than the right and 
extends further back, but its pedicle is greatly thickened on a more anterior 
plane ({- in.) and is continued forward by its costal element to articulate with 
the ala of the sacrum. The intervertebral canal on the left side is therefore 
longer and narrower ; it is narrowed even more by tlie ‘ lipping ’ which has 
occurred at the transverse ‘lumbosacral’ joint. The body is wedge-shaped 
in two directions, being 
deeper on the anterior 
and the left sides, and is 
twisted to the left. Its 
upper border is oblique 
and the articular facet 
is on a higher plane on 
tlic left. Tliis marks 
the beginning of a scoli- 
osis. as illustrated in 
Figs. 4GT and 46S. It will 
be noticed in Fig. 466 
that the neural arch of 

the uppci segment has Figs, 407 . 4fiS. — Illu^tmtc tlio beginnin" of n .«co)iosis 

not fused, the right side produootf by imiUucml ‘.snembzntion’ of tlio Gtli lumbnr 

being longer than the 

left and forming the spinous process, which is deviated to tlie left. Tlie right 
superior facet of tlie fused body of the sacrum is normally developed, but the 
left is smaller and is continued proximally into an irregular process which is 
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partly fused with the poorly developed upper segment inferior articulation. 

he inferior articular processes of the upper segment are not so well developed 
or so far apart as the superior. 

Figs. 469 and 470 show a bilateral ‘ saeralization ’ of the 5th lumbar verte- 
bra m which the transverse processes have not developed symmetrically. The 
left IS completely fused with the sacrum, the right has a definite joint surface 

with tbe sacrum. There is a fusion of the left 
side of the bodies by new bone which pro- 
trudes into the intervertebral foramen on that 
side. The body is only slightly twisted to 
the left. The neural arch, including the 
spinous process, inferior articular processes, 
and lamina, is poorty developed and not 
fused w'ith the superior articular processes or 
pedicles. The latter are continued distally as 
an irregular process to form an irregular joint 
with similar processes from the superior 
extremities of the superior articular facets of 
the sacrum, whicli are smaller and not so far 
apart as the superior facets of the 5th lumbar. 
The lumbosacral angle is 148°. The sacrum 
in this specimen is shown to consist of five 
bodies (cf. Figs. 471 and 472). 

Figs. 471 and 472, which are photographs 
of a specimen from an Anglo-Saxon burial 
ground, show an asymmetrical ‘ lumbarization ’ 
of the upper sacral segment, only four seg- 
ments being fused to form the main bodj' of 
the sacrum. It shows similar features to the 
specimens already described (see Figs. 465, 4GG, 
469, 470), but in this case the neural arch is 
fully develojred. The spinous process is a 
little to the left of the middle line, the right 
lamina being a little longer than the left. 
Tire rotation of the body is less than in the 
preceding case. The intervertebral foramen 
on the right side, however, is not so deep as 
the left, which is again narrowed by the boss 
of new bone at the lumbosacral transverse 



Fio. 409. 



Fio. 470. 


joint. The inferior articular processes of the 
upper segment are not so well developed or so far apart as the superior. ‘C 

lumbosacral angle is 140°. v i tls 

It wall be noted in all the specimens that asymmetrical saerahza ion ea ^ 
to a scoliosis. These specimens havm completely fused on the one si e, 
the presence of an articular surface on the other side, together vi i _ 

bone formation at the site of the fusion, suggests that in ^ j 

ment did occur at this joint which was somewhat restricted an s ra 
the asymmetry of development and a tendency to one-sided fusion. 
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These specimens lend some support to the paragraph in Oi'thopcedic 
Surgery by Jones and Lovett, and in Cunningham’s Anatomy, which states, 
“ the presence of a lumbosacral transverse articulation combined with osteo- 
arthritis of the lumbosacral joint on the same side, may result in a reduction 
of the size of the intervertebral foramen which transmits the anterior division 
of the 5th lumbar nerve. Pressure on the nerve as it issues from this fibro- 
osseous foramen may account for the referred 
pain which is sometimes associated with these 
cases, whilst the branch of the 4th lumbar 
nerve which descends in front of the abnor- 
mal lumbosacral transverse articulation is 
also liable to be pressed upon.” Usadel saj^s 
that this suggestion is false. Putti supports 
the pressure-pain theorj^ but further states 
that “ it must be borne in mind that the 4th 
lumbar contributes to the formation of the 
plexus, and it is often possible to demonstrate 
that the pain is due to involvement of this 
root and not the fifth, which alone could be 
affected by sacralization.” 

Baumen operated on twenty cases, in 
which he claims relief in jwactically all. He 
says ; “ In removing the deepest anterior Fju. 471 . 

part of a sacralized process there were distinct 
muscle twitchings, indicating the close prox- 
imity of a nerve cord (this has been observed 
several times), and as the last of the process 
was withdrawn, the nerve cord seemed to 
follow it up across the wound, until it 
occupied a position about one inch nearer 
the surface than it could have occupied 
before. This nerve cord must have been 
stretched tightly across the process and 
pressed upon by the process. The sciatic 
pain was relieved in this as in almost cveiy 
one of the operated cases.” 

Aimes and .Taques, in G3 cases of per- 
sistent lumbar pain, noted 38 instances of 
sacralization of the 5th lumbar vertebra. 

Basset describes a case of a girl of 23 whose 
pain was permanently cured by a partial removal of the long trans\’ei’se 
process of llie 5th lumbar. Figs. 473 to 484 show different types of 5tli 
lumbar transverse processes. 

In my own series of eases 8-1 per cent showed sacralization of the 5th 
lumbar vertebra, 3-4 per cent being unilateral, 4-7 per cent bilateral. Many 
of these were discovered on the radiographs of patients complaining of sym- 
ptoms suggestive of stone in the urinary tract for which they were X-rayed. 
Ihcrc was no clinical evidence that tlic sacralization produced symptoms. In 





680 THE BEITISH JOURNAL OE SURGERY 


a few cases, however, the patients complained of pain in tlie lumbosacral area, 
sometimes radiating down the back of the thigh, in vdiich the only abnor- 
mality found was a sacralization. In one of these cases the patient had 
‘ sciatica ’ with some atrophy of the gluteal muscles on the same side as the 
sacralization, which had produced a scoliosis. There seemed to be some 



Fig. 473.— 
Dichotomous 
branching of 
the left 6th 
lumbar ti'ans* 
verse process, 
the costal ele- 
ment of which 
is articulating 
with the ala of 
the sacrum. 




Pig, 474.— 
Double fused 
transverse pro- 
cesses of 5th 
lumbar on both 
sides, witli nb- 
normal devel- 
opment of the 
other proces- 
ses; also non- 
fusion of lami- 
nreof Istsncrnl. 



Fig. 475.— 
A largo loft 
transverse pro- 
cess of 5th lum- 
bar which is 
articulating 
with tlie ilium 
and sacrum. A 
lumbar curva- 
ture is associ- 
ated with this 
abnormal de- 
velopment. 



FlO- 470.-- 
Asym metrical 
sacralization of 
tho 5th lumbar 
on both sides. 
The right side 

1ms partly fi»sed. 
Noto definite 
scoliosis. 





Fig. 477.— 
Bilateral * lum- 
barizntion * of 
1st sacral ver- 
tebra with non- 
fusion of lami- 
nte. (Of. with 
Ffg. 476). 



Fig. 478.— 
Bilateral sacra- 
lization of 5tb 
lumbar. Tlicro 
appears to be 
an o\’er*dcveh 
opment of the 
costal clement 
with suppre*’- 
sion of tnin?- 
\’er.se clement. 


•elation between the production of pain and the age at viiich 

vith the process occurred. uufM-pnt natients to show 

Figs. 479-4S4- are a series of radiographs of tlie 5tli 

lie stages in the development of the unilatera 
uinbar processes. 
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In. children the large costal element of the 5th lumbar veitebia which is 
taking on sacral characters is often sliown on the radiograph as a separate 



Fig. 479. — 
Sacralization 
of right trans- 
verse process of 
5tli lumbar. 



Fig. 480.— 
S acralization 
with marked 
scoliosis. 


bone, which suggests that it has a separate centre of ossification. Gegenbaur 
has pointed out that the anterior part of the lateral mass of the 1st, 2nd, 


and 3rd sacral vertebrie 
is developed from a 
se]3arate centre which 
represents the costal ele- 
ment (FaAvcett). With 
unilateral sacralization 
there may or may not be 
scoliosis. If the lumbo- 
sacral transverse artic- 
ulation is painful, the 
patient will list over to 
the opposite side and 
produce scoliosis. In 



those cases in which the 
5th lumbar transverse 


Fig. 481. 


Fig. 489. 


jirocesses arc long and 
articulate with the ilium 
(Fig. 485), there may be 
no pain, but several 
cases Avhich I have seen 
have complained of great 
pain over the articula- 
tion, and this lias been 
tlic only bone abnor- 
mality to be seen on the 
radiograph to account 
for it. 




^’crrall states that 4®^- 4 'ig. 484. 

in his experience when Figs. 4S1 - 4 . 84 , —Hmlioiirnplis showing difleront ‘■tugvs of miilatfRil 
, " ^ , . s.'icmiization of tlio oili lumbar transver.-o iirores-'cs, 

symptoms do occur they 

consist -of intractable pain, both local and referred to the area supplied by the 
4th lumbar nerve, as the junction between the 4th and 5th lumbar nerves 
voi.. XVI. — NO. G4, 
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lies immediately anterior to the process. He approaches tlie process by 

cutting a windoiv from the ilium and thus 
removes the opposing surface. 

With erosion of the sscro-iliac joint, the 
surfaces may slip and the norma] transverse 
processes of the 5th lumbar vertebra on one 
side may be brought into contact with the 
ilium and be a cause of pain when the original 
lesion is consolidated. The transverse process 
may also be brought into relation with the 
ilium by a scoliosis due to infantile paralysis, 
hip-joint disease, or any other lesion producing 
a curvature (Ftgs. 4S6, 487). 

There is no doubt that with all these irreg- 
ular and aS5mimetrical joints, unusual strain is 
put upon the opposing surfaces; adventitious 
bursal form and from time to time become 
inflamed and give rise to pain. Such surfaces 




Fig. 485.- — Articulation of the 
5th lumbar transverse processes with 
the ilium. 


frequently show 
osteo-arthritie 
changes when other 
joints appear to be 
normal. Ossifica- 
tion of the iliolum- 
bar ligaments may 
occur (Fig. 488), and 
this is usually asso- 
ciated with pain. 
Of the five cases in 
my series, all com- 
plain [of low back 
pain. In one case 
this was associated 
with pain in the 



Fig. 480. — Articulation of 
right transverse process of 5th 
lumbar iritli ilium duo to sacro- 
iliac disease and scoliosis. 


Fig. 487. — .Articurafion of left 
transverse process with ilium clue to 
old tubercle of left hip-joint. 



gall-bladder area, which led to some difBcultj iu 
the diagnosis. An X-ray examination ret ealed 
calcification of the iliolumbar ligaments and a 
collection of gall-stones. Doub refers to tt\cnt> 
cases observed at the Henry Ford . 

He states that the calcified ligaments and trans- 
verse processes tvere removed in one case vi 

complete recovery. . , 

Lumbosacral Angle. — -Bardeen pom s oi 
that in the embryo of 5 cm. (9 •'vecks) i 
sacrum is nearly straight and in a me v 
the lumbar region. From this time 
lumbosacral angle begins to form. ^ j 
child begins to walk the lumbar curve is forme 


Fig. 488. 
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and the sacral concavity becomes more marked and the lumbosacral angle 
more salient. In the adult the lumbosacral angle is on the average 120°, 
but this shows variations in both directions; in the labouring class chiefly 
in the reduction of the angle. In the series which I have examined, those 
spinal columns with a high sacrum or with symmetrical sacralization of the 
5th lumbar showed the widest angle. In these cases it can hardly be called 
an angle at all ; the lumbar vertebrae and inter-vertebral discs are so shaped 
that the forward curve is a gradual one and the change to the sacral concavity 
is spread over several vertebrae. The anterior surfaces of the last lumbar and 
upper sacral segments if produced make an angle which may be as great 
as 160°. Commonly in the female the 5t]i lumbar body ajDpears to be a little 
more wedge-shap)ed, and its spinous processes appear a little smaller to 
accommodate the greater sacral convexity. 

The bodv of the 5th lumbar and the lumbosacral intervertebral disc are 
thicker anteriorly than posteriorlj^, as a result of which the weight of the 
trunk exerts a shearing strain at this joint and tends to diminish the angle. 
The actions of stooping, bending, sitting, and standing all call for lumbar 
movement ; in fact, most of the principal movements of the trunk occur in 
the lumbar spine, flexion being the most extensive and more free in that region. 

Considerable discussion has been taking place on the subject of different 
muscle functions. It is held by some that there are two different muscle 
functions — that of postural tone and that of movement. The former, con- 
trolled by the autonomic system, should maintain the correct position without 
effort or fatigue. When it fails in its function owing to some general ■weak- 
ness the other function of voluntarj’’ muscular contraction may be called in 
to take its place. This quickly leads to fatigue and pain. With this fatigue 
tliere is an exaggeration of the Jiormal curves. Tlie lumbar lordosis is increased 
and the intervertebral joints are maintained at the limit of their motion. 
Tiiis strain is usually felt Ijy all patients after a prolonged rest in bed. A 
similar sequence of events is produced by regular employment which necessi- 
tates lifting or carrying hea^-y weights or assuming a bent position. As a 
result of this long strain in the fully flexed or extended position, the bones 
undergo a degree of moulding and the ligaments are stretched until eventuallv 
the muscles cannot correct tlie deformity. The balance, which in the normal 
subject is so well adjusted, is upset and a gradual increase in the deformity 
results. Goldthwait distinguishes two well-known variations from the normal 
skeleton which are particularly liable to suffer from lumbosacral backache : — 

]. The tall, slender, visccroptotic type with a long narrow fle.xible spine, 
who often assumes a faulty posture. In this type the articular facets arc 
flattened and movement is free. The lumbar lordosis is c.xaggerated and the 
himhosacral angle is diminished. This results^ in approximation of the spinous 
inoccsscs to one another and adventitious bm-sic are found between them. 
Constant slight traumata inflame the burs:e and they become a source of pain. 

2. The short, thick, heavy type in whom the diarthrodial facets are large 
and crescentic. These limit the movements of the vcrtebr;e, particularlv 
lateral flexion. If the facets arc unequal, the movements arc irregular. In 
this tyj)e the lumbosaenil angle is strained. 

Sudden unexpceled blows directed to the trunk usually cause damage to 
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the ligaments, as the muscles are not on their guard and the joints are forced 
to the extreme limit of their excursion ; the ligaments controlling the extent 
of the movement are strained or even ruptured. As the lumbosacral joint 
is the junction of the mobile and the fixed parts of the vertebral column, anj' 
such downward thrust on the upper jjart of the trunk, or the momentum of 
a fall in which the patient lands on the buttocks, will strain or rupture tiie 
ligaments of the joint. If the part is placed at rest until the ligaments are 
healed, little harm maj'' result, but if there is a repetition of small degrees 
of trauma of this nature, the ligaments will be permanently altered, the 
lumbosacral angle will diminish, and arthritic changes will occur in the 
joints. 

Herndon examined 498 cases of injuries to the back, 68 per cent of \vhich 
he diagnosed as sprain, the most frequent site being in the lumbosacral region. 


Fio. 489. 



Fig. 490. 


Fig. 491. 




The symptoms in these cases were pain, tenderness, stiffness, and limitation 
of movement. An antero-posterior radiograph of this condition may shov 

a tilting upwards of the sjiinous processes ana 
an apparent crowding together of the vertcbiw. 
This may be interpreted as a crushing or slip- 
ping forward of the vertebral bodies. A lateral 
radiograph will show that the appearance is 
due to a narrowing of the lumbosacral aiigc- 
A. Whitman has described five cases of tus 
nature. Tiiey complained of pain in the back 
in the region of the lumbosacral joint ; occasion 
ally the pain radiated down the front and bac 
of the thigh. The character of the pain varies 
from a sharp agonizing variety to chronic ^ ' 
ness and discomfort. He calls the con i 
a ' pre-spondylolisthesis ’. Hibbs’s fusion op • 
tion was performed in one case to 
an increase of the deformity. Figs. 489-492 illustrate 
the lumbosacral angle. Figs. 515 and 516 show the con i i P 
lolisthesis {see p. 598). 
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IV. SPONDYLOLISTHESIS. 

This is a term derived from the Greek word meaning ‘ gliding of a vertebra 
and was first applied to the condition about to be described by Killian in 
1852. The malady had been observed and described previously by Her- 
bineau (1782), Rokitanski (1839), and Belloc (1849), but it w'as not until 
Neugebauer in 1892 published his description of 101 cases, for the most part 
museum specimens, that much attention was paid to the condition. Its 
chief importance, even at this time, Avas due to the difficulties AAffiich the 
deformity produced in obstetrics. Many other observers — notably Lane, 
Bowman, Darling, Lovett, Kleinberg, Balensweig, Turner and Tchirkin, 
Napier, Albee, Wideroe, Wiemens, Magnuson, Strasser, Barnes, Herrgott, 
Braun, SAvartz, Spaeth, Roberts, Fitch, Palmer, and Lambl — ^published a 
series of cases. 

All the earlier AA’orkers looked upon the condition as being peculiar to the 
female sex, but Codivilla (1908), Brandenburg (1910), and McCordick (1912) 
reported a similar deformity in males. Many of the later AAU'iters are noAV 
trying to make out that the condition is a very common one, and is much more 
common in males than females. Thus BoAAmian says it is a common cause of 
loAA' back pain, AA'hile Sir Arljuthnot Lane goes so far as to say that spondylo- 
listhesis is the normal condition in coal heaAmrs. Further, each AA’riter appears 
to croAvd into his list of cases a number in AA’hich the evidence of spon- 
dylolisthesis is A'cry doubtful. Thus Albee, referring to one of his eight cases, 
says, “ It is questionable Avhether the case should be classified as spondylo- 
listhesis Radiographically it is not, yet in his summary he saj’^s, “ the 
author reports eight cases ”. 

Several base their diagnosis on the appearance of antero-posterior radio- 
graphs AA'hich, in my opinion, ghm no justification for such a diagnosis. Thus 
onlj' one of the five sketches of the antero-posterior radiographs of Turner and 
Tchirkin shoAVs the characteristic features illustrated b}”- Jones and LoAmtt and 
Whitman. The other four sketches do not ghm any eAudence of spondylo- 
listhesis ; further, they state that no lateral radiographs AA'ere made. This 
statement also appears in the same article : “ As the condition generally 
develops in adiilts, the symptomatology is usually sufficiently striking to point 
to a correct diagnosis, although diagnostic errors haA'e been made by Neuge- 
bauer and others.” Herndon reported in 1927 that he had examined 941 
patients suffering fronr back iiAjurics. all but a fcAV being coal miners, and found 
only tAA'o cases of spondylolisthesis. 

After a careful examination of the radiographs of all the patients in my 
scries of over three thousand. I haA'c found only Aa-c definite cases of spondylo- 
listhesis : three girls, ages 13. 15, and 17 ; a boy, age 17 ; and one man. age 
35. In men I have found tAvo cases in A\-hich the lumbosacral angle Avas much 
reduced — A. Whitman's ‘ pre-spondylolisthesis " : one Avas diie to a severe bioAV 
on the shoulder, the other to a fall of IG feet {see I'igs. 515 and 51 G). Yet manv 
patients complained of Ioav back pain, anil had rccciA'ed injuries in mining 
and other heavy Avork ; in fact, llie series represents ••in c.xamination of :t 
large proportion of all the back injuries sustained in the factories and mines 
of a large industrial area, and scA'eral Inmdrcd soldiers wlio had had injuries 
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to the back from falls or crushes. These cases of spondylolisthesis came to 
my notice within a few days of each other, and but for the fact that I had been 
carefully looking for an example of this so-called common condition, I might 
have thought that I had missed many, and that, .after all, it was common. 
Quite a number of the patients gave clinical signs suggestive of spondylo- 
listhesis, but the antero-posterior and 
lateral radiographs failed to confirm the 
diagnosis. 

X-ray Appearances. — It will be well 
at this stage to describe the X-ray 
appearances of the deformity. 

Antero-posterior Radiographs . — 
These may be absolutely typical. Such 
radiographs are illustrated in the ortho- 
paedic surgery text-books of Jones and 
Lovett (p. 342) and Whitman (p. 126). 
The antero-posterior radiographs of four 
of the cases referred to above, which arc 
described later, show the same feature. 
The characteristic features of the radio- 
graphs of the 5th lumbar vertebra when 
X-rayed from above — that is, from its 
superior to its inferior surface — arc 
shoAvn by the radiograph of a disarticu- 
lated 5th lumbar vertebra (Fig. 493). It 
will be seen that the anterior border of the transverse process is continuous 
with the anterior border of the body. With a definite case of spondylolisthesis 
the superior surface of 
the body of the 5th 
lumbar vertebra is facing 
forwards, and an antero- 
posterior radiograph of 
the patient rvill show the 
5th lumbar bod}’' and 
transverse processes in 
this plane, and this char- 
acteristic outline (Fig. 

494) of the anterior 
border of the body and 
transverse processes -will 

be ijroiected against the ^ 

shadow of the sacrum. 

These features are w’ell 25, showing spomiyioUsthcsis, 
shown in the radiographs hrsacrum and harbLn“'fill‘ed 

of the authors mention- ilium which were inserted in ' 

ed, and m F'lgs. 495-498. t r i • I h.-ivc 

When present such an appearance is indicative of spond}dohst lesis. ‘ 
not seen any other condition •which gives this aiipearance on an antero po 


Figs. 493 and 494. 
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radiograph. Antero-posterior radiographs of patients having a sharp lumbo- 
sacraf angle or ‘ lipping ’ of the anterior margins of the 

5th lumbar and 1st saeral have been interpreted as spondylolisthesis. Antero- 
posterior radiographs illustrating these two conditions are shown in Figs. 4.33 
and 499 The latter shows a dark crescentic line (indicated by an arron ) 



j-jQ 497 4,ntero-posterior Fio. 498. — Antero-postevior Fig. 409. — Showing a con. 

radiograph of Miss J. F., age radiograph of Miss P. S., age dition which may be mistaken 

13, showing spondylolisthesis. 15, showing spondylolisthesis. for spondylolisthesis. 


which is due to ossification of the ligaments of the anterior surface of the 
5th lumbar and 1st sacral vertebral with some ‘ lipping ’ of the opposing 
borders. (Note also that the laminie of neitlier the 5th lumbar nor 1st sacral 
have fused, and a separate spinous process of the ist sacral is shown.) The 
condition may be associated with massive new bone formation in front of the 
bodies, which may not only be misinterpreted owing to its radiographic 
appearances, but also owing to its appearance at post-mortem. 

Lateral Radiograjihs . — The lateral radiograph furnishes us with almost 
absolute proof of the presence of any anterior ‘slipiDing’ of the 5th lumbar 
body on the sacrum. A good lateral radiograph will show the outlines of 
both these vertebras, consequently the alinement of the anterior and posterior 
borders of the bodies can be seen. If a line is drawn connecting the anterior 
surfaces of these vertebrae, it will be seen to form a curve, the extent of the 
convexity depending on the lumbosacral angle, but if the 5th lumbar body 
has slipped forward on the sacrum, a definite break will be produced in the 
regularity of the curve. Further, if a straight-edge is placed along the shadow 
of the anterior border of the 1st sacral body, it will pi’oject upwards and 
forwards well to the front of the shadow of the 5th lumbar body, whereas if 
there is spondylolisthesis, the straight-edge will cut into the body of the 5th 
lumbar. 

Bon man suggests that the alinement should be judged from the posterior 
smface of the bodies, but, as Be IVald has shown, the superior border of the 1st 
sacral lamiiuc may be mistaken for the superior border of the 1st sacral bodv. 
and an erroneous interpretation of spondylolisthesis is made. On the other 
hand, one may be misled by judging the alinement solely from the anterior 
bolder. In one case in mj series, while the antero-posterior radiograph showed 
what I have described as the typical appearance of spondylolisthesis, the 
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lateral radiograph appeared to show that the anterior alinement was perfect. 
With a better radiograph the cause of this misinterpretation was apparent. 
The .‘jth lumbar vertebral body had .slipped forward and its anterior border 
had been brought into alinement with the shadoAV of the lateral border of 
the sacrum, which was interpreted as the anterior border of the middle of the 
sacrum. In this case it Avas the antero-posterior radiograph Avhich gave the 
clue to the diagnosis. The moral of this is that a diagnosis should only be 
made on good radiograplis taken in the antero-posterior and lateral planes. 
Particularly is it necessary to correlate the appearances shoAvn on the radio- 
graphs taken in the two planes in cases where only a slight degree of slipping 
has occurred. 

Figs. 500-502 are lateral radiograplis showing degrees of spondylolisthesis. 
It Avill be noted that the greatest degree occurs in a girl of 13. Fig. 500 is a 
lateral radiograph of Miss G. H., age 25, showing dislocation of the lumbar 
vertebrae on the sacrum and a bone-graft extending from the 4th lumbar spine 



Fir.. 500. 

Miss G. H., age 2D. 



Fic. 501. 

Miss P. S., ago 15. 


Fik. 502. 

Miss J. F., ago 13, 




to the sacrum. Fig. 501 is a lateral radiograph of Miss P. S., age 15. It shows 
a slipping of the 5th lumbar body, the loiver border of Avliich forms an angle of 
90° Avith the anterior surface of the 1st sacral body, AA'hile its posterior body 
appears to be lying against the upper part of the anterior border of the sacrum. 
The lamina; and spinous process appear to be ‘draAvn out’ so that the latter 
projects beyond the spinous processes of the sacrum and the other lumbar 
A’-ertebrse. The 4th lumbar laminae also appear to be a little elongated. The 
original radiograph sIioaa's that the laminae and spinous process are scjerose , 
oAA'ing apparently to the pressure to AA'hich they are subjected. Fig. a02 is a 
lateral radiograpii of Miss J. F., age 13. It shows that the 5tli lumbar loc > 
has ‘slipped’ forivard to such an extent that its inferior surface is oppose o 
the anterior surface of the 1st sacral, the superior extrenhty of AA-bich appears 
to ai'ticulate Avith the inferior surfaces of the laminae, inferior articu ar pm 
cesses, and spinous process, AA’hich sIioaa’ the corresponding curAaturc. 
spinous process of the 5th is seen on the original radiograph to projee ur 
backAvard than the spinous processes of the upper 
sacrum. These radiographs and the photographs of the specimen m 
College of Surgeons Museum (Figs. 510, 511) are at variance witfi me oj 
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of Lovett, who states that “ the essential point is not so much tlie subluxation 
of the body, as the antero-posterior elongation of the body. This always 
exists and is apparently the pathological condition peculiar to this situation 
and this condition.” 

Etiology. — The variety of causes ascribed by different observers for this 
condition is sufficient evidence in itself to prove that either the cause is 
unknown or that it is brought about in many different ways. It will be seen 
from this brief summary that lesions of every structure entering into the 
formation of the lumbosacral joint have been blamed for the occurrence. 
Many of the observers believe in the same fundamental cause but attach 
importance to a particular feature. Neugebauer formulated the theory that 
it is a static or traumatic deformity of the spine favoured by the imperfect 
ossification of the laminse of the 5th lumbar vertebra. He also advanced two 
other theories : (1) That it is due to arthritis of the lumbosacral joint ; and 
(2) That it is a pressure deformity of the normal vertebra resulting from 
prolonged physiological strain. iMagnuson states that “ it is a result of 
improper bony contact at the articulations and of a loss of bone continuity 
in the neural arch of the 5th lumbar.” Willis and Hey Groves support this. 
Sti-asser considers that it is due to a primary arthritis of the lumbosacral 
articulations. Chian says that abnormal relations of the lumbosacral inter- 
articular processes due to defective ossification bring it about. 

Barnes favours a solution of continuity across the neural arch of the 5th 
lumbar between its superior and inferior processes on either side. Herrgott 
thinks it due to inflammatory change following a breach of the vertebral arch 
by trauma. Braun, Swartz, and Speth all look upon congenital anomalies as 
the cause. Rokitanski suggests atrophy of the articular cartilage. Lane and 
Roberts consider it due to excessive weight-bearing which produces thinning 
and elongation of the neural arch. 

Kleinberg and Fitch consider that the condition is due to trauma. Klein- 
herg is of the opinion that there is an initial developmental defect in the 
lumbosacral region affecting the body, and more particularlj'^ the ligamentous 
structure, in these cases ; also that the position of the lumbar articular pro- 
cesses in the sagittal plane favours a dislocation ; but he believes that trauma 
IS the chief factor in the etiologJ^ Darling says it is due to trauma favoured 
by congenital defect ; that it has a gradual onset ; and that the symptoms 
at the time of the injury may be few. Palmer blames the tearing of the 
ligaments. LambI says it is probably due to a congenital malformation 
remotely connected with foetal hydrorrhachis, traces of which remain in the 
form of widening of the medullary ring. Albee holds trauma responsible, and 
states that the body of the vertebra is chiefly affected, whereas the laminae 
and spinous processes may remain practically in place. It may be subluxated 
m part, or its body and anterior half of its arch may be dislocated while the 
spine and inferior articular surface and the posterior half of the arch may 
remain in place, in time even be finally ankylosed to the saci’um. Bowman 
and Coin say it is usually the result of trauma — the injury often being con- 
sidered of minor importance. They state that “we believe spondjdolisthesis 
is a much more common lesion than it is generally thought to be ; that many 
of them reduce themselves spontaneous^, and that many cases of so-called 
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sacro-ibac slips are in reality cases of unrecognized spondylolisthesis.” Jlost 
of their patients were men, but the two cases showing the worst deformity 
were women. The following two cases cited by them are interesting 

1. A woman, age 65, who awoke one morning with severe pain in her 
back radiating down the left thigh posteriorly. A herpes developed as the pain 
continued ; three grains of morphia were required daily to relieve the pain. 
Neurological diagnosis was “ spinal cord tumour at the level of the 4th lumbar ”. 
X-ray examination revealed a spondylolisthesis of the 4th lumbar vertebra. The 
symptoms were entirely relieved by correcting the spondylolisthesis. 

In support of the statement which they make — that in this condition it 
is quite easy to replace the vertebrae with a moderate amount of manipulation, 
and that many i^atients find relief in the hands of chiropractors, osteopaths, 
and other manipulators — they'^ quote the following case : — 

2. A man, age 36, while lifting a section of pipe had a sudden severe pain in 
the lumbosacral region and was unable to straighten. X-ray examination of the 
spine revealed a spond 3 doIisthesis of the 5th lumbar. The pain was sei'ere and 
he was taken to hospital, where it was decided to attempt reduction under anes- 
thesia. While the surgeons were gentlj' manipulating his legs in an attempt to work 
out the necessarj" motions prior to the induction of the anesthesia, the patient 
suddenly cried out, and after a few tentative twistings announced that he was 
cured and the anmsthesia and surgical procedure could therefore be dispensed with 
— in fact he declined any further attention and went home. 


Eden says “the change which occurs is not a dislocation but a displace- 
ment due to lengthening and bending of the inter-articular portion of the last 
lumbar vertebra, as a result of which the vertebral column becomes displaced 
forwards and downwards. The 1st sacral vertebra becomes gradually torn 
away by pressure and ankylosis eventually occurs in the morbid position. 
Nathaniel Mills considers that the asymmetry of the articular processes of the 
lumbosacral joint renders the joint unstable, so that sudden rotation may 
cause fracture or dislocation in this area. Hibbs confirms this opinion, and 
states that a rotation deformity more marked on one side than the other is 
always found. 

Henrjq who states that he had had five cases iir adult males in a rear, 
believes that it is due to the trauma of modern industry and for that reason 
is more common in men than women. He is of the opinion that trauma 
presumabl}’’ shears off the supei’ior processes of the sacrum. All his 
showed nerve involvement. He says the lesion is a progressir’c one. ns , 
a slight forward lu.\'ation of the 5th lumbar vertebra ; gradually the igamcn s 
stretch and the dislocation progresses, increasing the instability. He sa\s w 
three of his cases showed congenital anomalies of the articular piocesscs, v ne 
face directly upwards. Rose and Carless state that “It arises from lecture o 
the articular processes of the lumbosacral sjnrchondrosis, or lom 
development of the lamime or pedicles of the lowest lumbar ^el e ^ ’ ‘ ^ 
result of which the pressure of loads caiTied on the shoulders or ic u e ^ 

ijregnant uteras brings about the displacement. ..priclir-c on 

Wollenberg illustrates a congenital forward dislocation o le 
the 2nd lumbar, which is smaller than the other bodies. He s a 
mother and sister of the patient showed a similar defect. 
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that the thinness of the posterior part of the intervertebral disc diminishes its 
effectiveness as a shoek absorber, while the complete absence of spinous pro- 
cesses from the sacrum, with thinner and longer ligaments, increase instabilit}\ 
Ayers considers that spondylolisthesis probably results from the wearing away 
of the articular facets in a patient suffering from an exaggerated lumbosacral 
angle. 

CASE REPORTS. 

The short descriptions of the following five cases and one specimen show 
that spondjdolisthesis is due to several causes. 

Case 1. — jMiss P. S., age 15. 

Physical Signs.— F/gs. 503-505 show the deformity due to spondylolisthesis. 
The most obvious feature shown in 503 is the prominence of the sacrum (which 
appears to be pushed into a more superficial position), and a prominent knuckle 
at the upper part of this projection. A careful study of the lateral radiograph 



Fig. 603 . — Case 1. Fig. 504 . — Case 1. Fio. 505 . — Case 1. 


{Fig. 501) shows that this upper and most prominent spine is the spine of the 5th ■ 
lumbar vertebra which has been compressed between the superior surface of the 
sacrum and the 4th lumbar spine. Immediately above tliis prominent knuckle the 
spines are not so prominent, but they can be seen and felt. In the dorsilumbar 
area the spines appear a little more prominent than in the upper part of the column. 
Fig. 504 shows the extent of flexion of the spine permitted by the deformity. The 
radiograph of the posterior surface {Fig. 498) shows a suggestion of a transverse furrow 
running forward over the iliac crest and an obliteration of the median furrow which 
normally ends at the 3rd sacral spine and of the surface indications of the posterior 
superior spines of the ilium. 

Syhpto.ais and History. — ^The patient had never experienced any pain or 
discomfort from the dislocation. No eridenee could be obtained from her or her 
mother that she had ever received injury. Attention was drawn to the deformity 
by the family doctor during an examination necessitated by an attack of infectious 
disease six months previously. 

Radiographs. — The antero-posterior and lateral radiographs {Figs. 498 and 
oOl) show the characteristic features of spondylolisthesis. It will be seen that the 
displacement is symmetrical and that no scoliosis has been produced. The neural 
mch and spinous processes do not show any er’idence of non-fusion with the body, 
xhe appearance suggests a similar condition to the specimen illustrated in Figs. 510 
and 511. ^ 
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Case 2. — Miss G. H., age 25. 

Pn\siCAL Signs.— P/ gs. 506 and 507 show the deformity present ten years after 
bone-grafts had been inserted. No photographs are available which would illustrate 
the condition before operation. The scar of the incision is shown and the promi- 
nence of the superficial’ sacrum. No definite transverse furrows are sho^\^^, but 

there are several ‘dimples’ in 
the upper lumbar region. 

Symptojis and HiSTOnv. 
— The patient says that she 
never had any pain, but she 
‘waddled’. Before the opera- 
tion she could turn her right 
leg so far round that the toes 
faced backwards. She gave 
a history of a fall on the 
stairs when she was young. 

Radiographs. — The 
antero-posterior and lateral 
radiographs (Figs. 495 and 
500) show the characteristic 
features of spondjdolisthcsis. 
The ‘slipping’ has not been 
quite symmetrical and there is 
a slight scoliosis. Two bone- 

Fig. 600.— Case 2. Fig 607 —Case 2 are shown— one from 

the 3rd lumbar spine to the 
3rd sacral spine, and one from the 8rd lumbar spine to the ilium at the level of the 
sacro-iliac joint. TJie lower end of tlie latter graft lias e.vpanded but not united 
with the ilium and has formed a false joint. Radiographs taken before the operation 
do not suggest an}’' solution of continuity of the neural arch, which appears to bo 
well developed. 

Case 3. — Miss J. F., age 13. 

Physical Signs. — I have been unable to take photographs illustrating her 
deformity. She is of stout build, and marked transverse furrows suggest a shorten- 
ing of the lumbar spine. The back shows a scoliosis with the lumbar curve to the 
left. The sacrum is prominent ; the most prominent spine, as shown in the lateral 
radiograph {Fig. 502), is that of the 5th lumbar vertebra. Immediately above this 
prominent spine the median furrow begins in a marked depression. On flexion, 
which is limited, there is a general prominence of the dorsal spine on the right 
side. The other movements of the spine are normal. 

Symftojis and History. — No pain or history of any injury. The mother sa}'s 
that the patient did not walk in a normal manner when a child ; she always ha 
difficulty in bending forwards with her knees straight. __ ^ . 

Radiographs.— Antero-posterior and lateral radiographs (Figs. 497 and oi-l 
show the characteristic features of spondylolisthesis. The ‘slipping’ appears J™'” 
the antero-posterior radiograph to have been S5’mmetrical, but there is a . 

of the lumbar spine. They show no evidence of solution of continuity ol the ne 
arch, which appears to be well developed. 



Ir. C., age 35. . . - , dnut 

Physical Signs.- — Figs. 508 and 509 show that the patient is ol s lo , . 
stature. The photograph of his back .shows that the median furrou mc < 
lower lumbar region, but the sacrum does not appear very promincn . indicate 
sign of any knuckle kjqihos. Transverse furrows not 

some shortening of the lumbar spine. Fig. 509 shows -that flexion o i P 
much impaired ; he can touch his toes without bending ms knees, 
a very slight dip in the bend at the level of the lumbosacral join . - 

Symptoms and History.— The patient could not give anj’ histor> oi j . 
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to the spine and had never felt any pain which appeared to be connected -Nvitli 
it. At the age of 17 he took up ‘physical culture’, which he later practised as, 
a professional? Two years ago, when he had sjTOptoms of stone in the kidney for 
which he was X-rayed, a colleetion of stones was shown in the right kidney. A 

pj'elograph was made {Fig. 496) which demon-, 
strates a hydronephrosis and a collection of stones 
in the pelvis and calices of the kidney, also an 
opaque catheter in the ureter which shows the 
relation of the ureter to the displaced 5th lumbar 
vertebra. 



Fig. 608. — Case 4. 


Fig. 609. — Case 4. 


Radiographs. — The diagnosis of spondylolisthesis was not made until I was 
recently examining the radiographs, which showed the characteristic shadow of the 
5th lumbar vertebra. A lateral radiograph was taken to confirm tliis diagnosis, and 
this shows a complete dislocation of the 5th lumbar spine on the sacrum. The 
radiograph does not indicate any evidence of solution of continuity of the neural 
arch, which appears to be well developed. It had never been suggested to the 
patient before — even though he was often seen stripped for his gymnastic perform- 
ances — ^that he had any deformity of the spine. 


Case 5. — Mr. J. S., age 17. 

Physical Signs. — I have been unable to obtain photographs or further radio- 
graphs of this patient, as he has left the district. He is of slender build and shows 
slight transverse furrows with a scoliosis of the lumbar spine to the left and a com- 
pensating curve in the dorsal region. He is tender over the lumbar and sacral 
spine and in the right iliac fossa. He walks nnth a limp and cannot sit up without 
external rotation of the right hip. The sacrum is prominent, and the lateral radio- 
graph shows that the upper extremity of the prominence is due to a projection of the 
sacrum and that there is no spinous process of the 5th lumbar. 

History and Sy.uptosis. — He complains of pain in his right hip-joint. Two 
years ago he says he fell off his cycle and injured the right hip, which caused him to 
remain in hospital for ten months. 

Radiogr.vphs. — The antero-posterior radiograph is not very good, but it shows 
a faint outline of the characteristic border of the 5th lumbar body with poor develop- 
ment of the neural arch and failure of fusion of the laminrc. The lateral radiograph 
shows a complete dislocation of the 5th lumbar on the sacrum. 


Case G. — Specimen of the lumbosacral region of a spine in the Museum of the 
Royal College of Surgeons. 

I'igs. 510 and 511 illustrate the two sides of the specimen. The cut surface 
shows a forward dislocation of the lumbar spine on the sacrum and a heaping 
up of the lumbosacral intervertebral disc behind the body of the 5th lumbar. 
The neural canal widens gradually from the level of the 2nd lumbar vertebra 
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to the lumbosacral joint, and with this rvidening the lamina: are drawn out into long 
processes which in the photograph appear darker than the other bone, owing to an 

artificial red stain- 



Fig. 510 . — Case G. Fig. 511 . — Case C. 


ing of the processes 
for museum pur- 
poses. The spine 
of the 5th lumbar 
is shown to project 
posteriorly further 
than the spinous 
processes of the 
vertebra; above or 
below, and there is 
no suggestion of 
poor development 
of the neural arch. 

History. — Tlic 
historj' states that 
there was no evid- 
ence of any injury. 
This -widening of 
the neural canal 


and the ‘drawing out’ of the lamina; suggest that if the condition is due to trauma, 
the injury must have taken place in early life. 


A review of the features of these cases shows tliat tlie lesion occurs earlj 
in life, apparently without any symptoms, and may never be diagnosed unless 
for some reason it is suspected. To the obstetrician this is of great importance, 
for the deformity will prevent normal delivery. Its presence will be suggestec 
to him b}'’ an examination of the ‘ rhomboid or lozenge of Jlichaelis . ns 
is indicated on the surface by the oblique furrows formed by the media or ers 
of the glutei maximi, which come together in the mid-line distally anc 
to end in the shalloiv depressions over the posterior superior spines o ic 
ilium on either side. The upper borders of the rhomboid are forme y in 
joining the latter depressions to the depression usually present 
lumbar spine. The essential measurements of the rhomboid are ‘ 

between the posterior superior spines of the ilia and the yertica is 
the mid-point of the line joining these two points to “ a jt 

The average of the former in the normal is 4 in., of the latter ig 4 • 

will be seen from the photographs that the median depression w 
5th lumbar in the normal is not present in those patients » j cli. 

In only one case is there a definite ^ulty development of the neu 

and in this there is a history of a severe injury. This and the “^er^l < 

described suggest that trauma is the .probable cause an 

often sustained in early life— even at birth. , to 

Spondylolisthesis and other conditions which nanov t p 
great difficulty in obstetrics, and the child is sometime or birti« 

crushed, twisted, or turned that the skull, ribs, oi mother leads 

palsies are produced. Therefore, while spondylohstl spondylolisthesis 

to difficulty in childbu'th, difficulty in childbirth niaj P 

in the child. . c-,-,mir 1 vlolisthesis have been 

Physical Signs and Symptoms. — Two types of sj 
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described • (1) Unilateral, which is said to be accompanied by pronounced 
early paralysis due to compression and displacement of the corda equina. 
(2) Bilateral, which is a gradual process only aceompanied by mild symptoms 

— the common type. , 

Pain . — ^Pain may be absent altogether. This was so m four of the cases 

I have reported. Nerve disturbances, which may be temporary, permanent, 
or recurrent, have been described by Ryerson and others. One of the patients 
mentioned above had a hydronephrosis with stones, but it was impossible to 
say what relation this bore to the dislocation, as the latter was not suspected 
at the time of the operation. Creyssel describes a case of spondylolisthesis in 
which adhesions around the dislocation involved the ureter and pioduced a 
hydronephrosis. 

lAniitation oj jSIovcTncnt. — Flexion of the spine is usually restricted , this 
Avas so in four of my cases, but in one there appeared to be no restriction. 

Gait. Tavo of the five patients shoAA'ed no abnormality, tAVO had a slight 

Avaddle, and one a marked limp. Lovett describes the gait as resembling 
that of a quadruped. 

Posture. — Trunk shortened. This may be shoAvn by transverse furroAvs 
AA'hich encircle the body betAA^een the ribs and the iliac crests, diminution of 
the space betAA’'een the ribs and the iliac crests, and between the ensiform 
cartilage and the pubis. 

The sacrum is prominent, and, as shoAvn in four of my cases, there is a 
still greater prominence of the 5th lumbar spine, AAuth a depression above. 
In the female a A^aginal examination Avill sIioaa' a diminution of the true con- 
jugate or antero-posterior diameter of the pehdc inlet. Only one patient had 
any difficulty in extending the legs — ^this is suggested as one of the signs of 
the displacement. Some authorities state that the abdomen is pendulous and 
the buttocks are prominent ; this AA^as.not seen in any of my cases. 

Differential Diagnosis. — Taa'o of the fiA’^e patients AA^ere diagnosed as 
tuberculous caries of the spine oAA’ing to the localized kyphos deformity. 
Radiographs and photographs of patients shoAving the deformity produced by 
tuberculous caries of the 5th lumbar and 1st sacral A^ertebrse are shoAAm in 
Figs. 542—544 and 548. As a rule, AAuth tubercle, pain is a prominent early 
symptom, often before any sign of a deformity, Avhereas in these cases of 
spondylolisthesis four had no pain. The prominence of the sacrum is not 
obserA'cd in tubercle. Radiographs AA'ill giA'e conclusRe CAudence of spondylo- 
listhesis or tubercle in the cases AA'ith deformity. Congenital deformities of 
tlie lumbosacral spine may also produce kyphosis ; the nature of these Avill be 
shoAA’ii by tlic radiograph. 

Treatment. Ryerson first reported a case of spondylolisthesis treated 
A\ ith a bone-graft. Albee immobilized .the spine by bone-graft in eight cases, 
lie saA s the 4th and 5th lumbar A’ertebra; tend to pull themselA’’es aAA’aA' from 
the gi aft and in an antero-posterior direction: the graft being inserted into 
thcii spinous processes is firmly pressed against the posterior surface of the 
sacium. Cases haA'e also been treated by Hibbs's method of lumbosacral 
fusion. Bowman and Coin consider that many cases of spondylolisthesis are 
reduced spontaneously. The authorities avIio either do not favour the open 
operation or Avho cannot obtain permission to operate, treat the patient bv 
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spinal supports, exercises, and massage. Turner and Tchirkin state that “It 
is doubtful whether operative measures can aid conservative treatment in 
alleviating the symptoms and arresting the progress of the ailment. ” A study 
of the specimens and radiographs in my cases negati^^es the suggested 
possibility of manipulative reduction of the displacement. 


V. DEFORMITIES DUE TO INJURY. 


Deformities of the lumbosacral region of the spine due to fracture are 
not very common. When such a fracture does occur it is owing to very severe 
trauma. In the previous pages of this paper it has been indicated that trauma 
may produce a narrowing of the lumbosacral angle and spondylolisthesis, but 
the commonest fracture of the spine is the compression fracture of the 
vertebral body. This type is chiefly seen in the 5th and 6th cervical and tiie 
12th dorsal and 1st lumbar. The fracture is usually due to forced hyper- 
flexion, but the force necessary to produce it appears to vary greatly in 
different individuals. It is seldom that this type of fracture is seen in the 
lower lumbar region. The clinical and radiographic evidence will vary witii 
the degree of trauma and the condition of the bone. As a general rule it may 
be said that the more obvious the clinical deformity, the greater the bone or 
joint abnormality shown on the radiograph. 


In some cases if the patient is examined in the first few days, little sign 
of the deforrait}^ may be seen. The patient will usuall}' comirlain of pain and 
tenderness in the region of the fracture and there may be obliteration or 
departure from the normal antero-posterior curvature. Antero-posterior and 
lateral radiographs may not show any definite bone deformity. Gradually 
with the absorption, organization, and compression of the damaged tissues, 

the deformity begins to show. Several patients 
HR ■ were radiographed within a few hours of their 

injiiides and the pictures show little sign of com- 
V' pression of the vertebra;, but a week or so later a 

■ definite wedge-shaped compression of the vertebiai 

■ HIIIBHh body could be detected on the lateral radiograph 

■j 512); no attempt had been made in the 

H interval to pi’event movement. This rathei sug- 

gests that a greater degree of deformity will ^ 

■ k'- ; ; i if the injured vertebral body is not relieyec o a 

nB ■■ V’ Vi compression during the process of repaii. uci 

I 'S A*;/ fractures may'^ be produced in old peop e vi i 

^ relatively trifling injury, and therefore may e 

Fig. 5 i 2 .~Laterai radio- quite unsuspected until perhaps a defimte TP ‘“ ' 

graph showing wedge-shaped jg ggen. If this has taken several weeks to I ’ 

compression fracture of the , minted tO tllC lUjUry 

body of the 12th dorsal verte- its appearance may not be lelatcu . , , 

bra due to sudden hyperfloxion j,jgg to a SUSplClOU Ot patumUp < 

destruction of the bone-tuberele or neoplami, for 
example. It is probably owing to this delays in the as 

deformity that this appearance of the vmrtebral body has osteitis 

Kiimmel’s disease, which is defined as a non-tuberculous i 
of the vertebral bodies accompanied by softening and collapse 


Fig. 512. — Lateral radio - 
graph showing wedge-shaped 
compression fracture of the 
body of the 12th dorsal verte- 
bra due to sudden hyperfloxion 
of the trunk. 
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In some patients who have had injuries to the back, the bone damage is 
not so extensive and deformity may not be seen for several months. This is 
due to the fact that the injurj’’ has chieflj'^ involved the ligaments and the 
intervertebral discs ; and the bones preserve their normal positions. Gradually 
the damaged intervertebral discs contract, sometimes more on one side than 


the other, the vertebral bodies are brought into 
closer contact with one another, and as they are not 
so well protected by the buffer action of the disc, 
they are subjected to more strain. This causes a 
sclerosis and ‘ lipping’ of the margins of the 
vertebral bodies and often a calcification of 
the connecting ligaments, wliich can be shown on 
radiographs of such injuries. If the damage has 
been greater on one side, a curvature will develop, 
which often gives rise to a compensatory curvature 
in the vertebra; above. The opposing borders of 
the vertebral bodies on the concave side of these 
curves will undergo a similar process. Fig. 513 
shows the bone and joint changes five years after 



Fig. 513. 


an accident which damaged the lumbosacral joint. It shows a sclerosis of the 
bone in the neighbourhood of the left side of the lumbosacral joint and ossifi- 
cation of the connecting ligaments. There is also sclerosis and lipping of the 
bodies of the 2nd and 3rd lumbar vertebra; on tlie right side — the concave 

^ _ side of the curvature. Fig. 514 is a radiograph of 

^ \ . ^ man, age 71, who gave a history of an injury to 

;;;■ the lower part of his back thirty years before. ' He 

4^ 1^°"' complaining of ‘lumbago’ and ‘sciatica’. 

This radiograph sboAvs similar features to Fig. 513. 

‘dipping’ is more marked. Jones and 
^ ] Lovett have pointed out that “in all cases of 

' .j, '' , ( fracture, however slight, there is a history 

I ■ of trauma, whether direct or indirect; but it 

• "Et' s remembered that the effects are not 

• ^ necessarily immediate and may reach their maxi- 

'■ uium a good while after the injuiy. ” 

lamina; and spinous processes of the 

^ A ^ra stronger and better protected 

/ against injury than the cervical and dorsal vertc- 

. consequently fractures of these processes are 

>, -j part of a more extensive 

‘ . hex have been reported in cases of traii- 

J matic spondylolistliesis and as a result of direct 
F''’- 514. blows over these processes. Such fractures in 

corda equina and paralvsis'Trv folTow"’ and damage to the 

39 




Fig. 514. 
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Balensweig cites tAVO cases : — 

1. A labourer, age 45, slipped down some steps Avhilst he Avas earrvino- a load 
of wood. Subsequent radiographs showed a fonvard dislocation of the ‘4th lumbar 
on the 5th. 

2. A carpenter, age 54, fell 14 feet and landed on his buttocks. TaatIvc months 
after he complained of pain in the lower lumbar region which radiated down the 
left leg. The movements of his spine were restricted, especially extension ; and there 
was a loss of the normal lumbar curvature. No angulation or depression could be 
seen above the sacrum. He AA’as tender in the gluteal region and along the course 
of the sciatic nerve. A lateral radiograph shoAved a displacement of the lumbar 
spine on the sacrum of about yit in. A bone-graft AA’as inserted : the patient has 
since dcA'eloped a radiculitis probably due to osteo-arthritis, and is noAA' incapacitated. 


Figs. 515 and 516 are antero-postei'ior and lateral radiographs slioAving 
‘pre-spondylolisthesis’. Fig. 515 sIioaa-s sclerosis of the pedicles and the 
right superior and inferior articular processes of the 5tb lumbar A'ertebra 



Fit!. 515. Fro. SIC. 


AA’ith little upAA'ard dis- 
placement of the latter 
and approximation of 
the spinous processes. 
Fig. 516 shoAVS a sharp 
lumbosacral angle and 
giA'es the suggestion of 
a slight dislocation of 
the lumbar A'ertebrie on 
the sacrum. The laminre 
shoAA' an irregular frac- 
ture line AA’hich indicates 
a separation of the 
superior from the in- 
ferior articular processes. 


all of AA'hich exhibit some irregularity. The spinous process of the 5th 
lumbar vertebra is on a higher plane relatiA’e to the Amrtebral body than 
is the case in the normal. This appearance is quite different from the 
abnormality demonstrated in Fig. 443. This patient, a man, age 35, e 
16 feet from a tree and landed on his buttocks ten years ago. He nou 
jiresents a slight lumbar curAmtvire and complains of pain in the lumbosacra 


region. 


Fracture of the transverse processes occurs from direct and m nee 
injury; they are frequently fractured by hyperflexion of the trunk. nc en 
unopposed contraction of the quadi’atus lumborum is said to produce a lac ure 
of these processes — certainty fractures become more obAu'ous rac lograp ncfl 
by the pulling apart of the broken extremities AA'ith contraction o le ‘ 
ratus lumborum. The 3rd lumbar transA'erse processes aie most - 

fractured ; this may be due to their greater length. The cos a e cm 
the transA'erse processes of the 1st lumbar A’ertebra is some imcs , 

a separate epiphysis Avhich fails to fuse AA’ith the bod} o 1 Y i c a 
forms a lumbm- rib. This has been interpreted element 

fracture of the transAmrse process. I haA’e pointed out tJia le 
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of the 5th lumbar vertebra which is developing sacral characters has also a 


separate ceirtre of ossification, and a line indicating 
that this has no bone union with the vertebral body 
may be shown on the I'adiograph and lead to an erron- 
eous interpretation of fracture. The shadow of the 
lateral border of the psoas as it passes over the trans- 
verse processes, and the difference in density of the 
main mass of the process and its thickened lateral 
extremity, may also give a false impression of fracture. 
Fig. 517 illustrates a fracture of the iliac crest and the 
transverse process of the Ith lumbar vertebra with an 
irregular process of new bone attached to the 4th 
transverse process and articulating with the iliac crest. 
This new bone formation followed a septic infection 
of the wound which occv\rred seven years befoi’C this 



radiograph was taken. 


Fig. 517, 



Fig. 5 is. 

a week. She bad 


With a complete fracture-dislocation of the 
spine, the upper part of the vertebral column is 
usually displaced forwards on the lower, and the 
spinal cord or corda equina is stretched over the 
top of the body of the vertebra heading the lower 
column, and between it and the arch of the vertebra 
which 5vas above. Figs. 518-520 are examples of the 
serious types of fracture w'hich are met with in this 
area. Fig. 518 shoAvs a fracture-dislocation through 
the 1st lumbar vertebra Avith a lateral displacement 
of the fragments. This patient Avas throAvn out of 
the side-car of a motor cycle by a collision Avith a 
car. She sustained in addition a fracture of one 
femur and of the base of the skull. The spinal 
deformity A\'as not aa’cII marked, and OAA'ing to this 
and her other injuries it Avas not discovered for over 


some paresis of 
the lower extremi- 
ties and incontin- 
ence. but the 
condition has im- 
jirovcd and she 
is still aliA’c and 
Avcll enough to be 
AA'hcelcd about 
after tAvo years. 

Fign. 510-521 
are iiielurcs of a 
miner, age 40. 
Avho Avas crushed 
by a heavy mass 
of coal Avlu'ch fell 



Fig. 519. 



Fig. 520. 
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on liis shoulders as he was working in the mine. The radiographs show tliat 

tliere was a comjrlete separation of the innominate 
bones from one another and a ^'ertical fraeture of 
the right side of tlie sacrum, with an upAvard 
displacement of the right side; also fractures of 
the left transverse processes of the 2nd, 3rd, and 
4th lumbar vertebrae. Fig. 521 shoAVS his present 
condition and deformity ; the buttock is seen to i)e 
much higher on the right 
side than the left. He 
had no bladder sjmi- 
ptoms and is able to do 
regular light Avork. 

BoAAmran reports that 
in his experience com- 
pression fractures of the 
vertebral bodies occur in 
the folloAving order ; IL, 12D, 2L, llD, 5L, 5 and 
6C. Herndon found fractures of the vertebrje in 
71 out of 941 cases of injuries to the back ; 41 
involved the vertebral processes ; 30 involved the 
vertebral body, and 12 of these Avere 1st lumbar 
vertebrae. Von Lackum states that in a rcAueAv of the fracture-dislocations 
of the spine at the Ncav York Orthopedic Dispensary and Hospital during the 
last tAvelve years it AA'as found that the majority of those lesions took place 
in the lumbosacral region. 

Fig. 522 is a radiograph shoAving ‘ lipping ’ of the left borders of the 
2nd and 3rd lumbar A^ertebrae. The patient gave a history of an injury to 
this part of the back tAA'o years before. 




Fig. 521 . 


Vf. DEFORMITIES DUE TO PATHOLOGICAL CHANGES 
IN THE BONES AND JOINTS. 

The pathological changes Avhich produce deformity are caused by : (1) 
Organisms of acute infections such as staphylococci, streptococci, pneumo- 
cocci, gonococci, and typhoid bacilli. (2) Organisms of chronic infections-- 
tubercle, S3iphilis, actinomycosis. (3) Neoplasms — simple and malignant. (4) 
Deficiency diseases and other bone diseases such as rickets, Paget s disease, 
and osteomalacia. 


ACUTE INFECTIONS. 

Osteomyelitis. — ^Acute osteomyelitis of the spine is fatal in the majoiitA of 
cases ; in the surviAmrs the degree of deformit)'’ AA ill depend on the amoun 
of bone and ligament destruction. As a rule there is no great oss o issu 
bulk, and as the condition enforces almost absolute rest of tlie sji , 
deformities due to the AA'eight of the trunk on the damage mne c o 
arise. The chief deformity seen on a clinical examination is rigidity 
part of the spine involA^ed, OAA-ing to bone ankjdosis of t le m , 

joints, and ossification of the ligaments. Greater deformity resu! - . 
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strain is ijlaced upon the parts before healing is complete. Radiographs will 
not show any evidence of acute osteomyelitis in the early days; later, 
rarefaction of the bones may be seen; later still, erosion of the bone. 
Those cases in which a chronic inflammatory process persists will show a 
varying amount of bone destruction and, if healing is taking place, sclerosis 
of the surrounding bone. Sequestra may be shown and can be recognized 
because the dead bone retains its calcium and therefore its opacity to X rays, 
whereas the living bone is partly deealcified owing to the presence of toxins 
and the disuse necessitated by the lesion. Further, if the condition has 
originated in a fracture and some of the detached fragments of bone have 
di(^, they will retain their sharp fracture contour ; 
the borders of the living bone -will be round. 

Fig. 523 represents the lumbosacral area of a 
patient, age 45, who had a gunshot wound of tlie 
right side of the lumbosacral joint ten years ago. 

A sinus persisted which healed over from time to 
time. One year ago an abscess was opened in this 
area. The picture shows some irregularity of the 
right side of the lumbosacral joint and sclerosis 
of the surrounding bone. An irregular, curved, 
slender sequestrum can also be seen Avhich appears 
to lie parallel to the crest of the ilium. The 
anterior common ligament is ossified and the left 
transverse processes are irregular and pointed owing 
to ossification of the iliolumbar ligament and fascia 
attachmeirt. 

Whitman gives the following tables showing the situation of the lesion 
in acute osteomyelitis of the spine in 61 collected cases : — 



Cervical region 
Thoracic „ 
Lumbar „ 
Sacral „ 


12 

15 

24 

10 


He states that in 30 of 56 cases reported by Grisel the patient died of general 
infection, pleuropneumonia, or meningitis before the diagnosis had been made 
and before an abscess developed. 


Suboccipital 


Recovered 

1 

Died 

4 

Cervical 


2 

2 

Dorsal 


7 

3 

Lumbar 


13 

15 

Sacral 


0 

6 



23 

30 


Arthntis.-As a complication of several of the infectious diseases-small- 
pox, typhoid, yaws, dysentery, pneumonia, scarlet fever-arthritic conditions 
may arise. Most of these completely resolve, but when associated with 
p>ogenie infection of the joint, necrosis of bone is liable to occur or 
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destruction of the articular cartilage with resulting bone ankylosis and spinal 
curvature. 

Occasionally, as a complication of gonorrhoea, practically all the articular 
surfaces of the spine fuse together to form a fixed rigid column, as if some 
osteoplastic substances had been secreted into the joint which had welded 
the surfaces together without any evidence of bone destruction or over- 
production from the external surfaces. Such patients present a general rigid 
kyphosis. F^g. 524 shows fusion of all the articulations of the lumbar and 
sacral joints. The original radiograph shows a general uniform rarefaction of 

all the bone, which appears to have lost its normal 
striae. There is no evidence of ossification of the 
anterior common ligament. The patient gave a 
history of acute rheumatism following an attack of 
gonorrhoea trvo years previously. Verrall says that 
gonorrhoea is responsible for 65 per cent of all cases 
of severe arthritis with rigid spine, and that about 
30 per cent are due to absorption of toxic products 
from the alimentary tract. 

Typhoid spine is rare. The complication is 
most common in young adult males in an estimated 
proportion of 1 to 1800 cases of typhoid fever. In 
.36 per cent of 53 cases of t3^phoid spine investigated 
by Silver, local deformity indicated a destructive 
process (Whitman). 

With complete bone ankjdosis of the spine, the lumbar sjune is flat, the 
dorsal spine forms a marked regular kyphosis, tlie cinu’e of Avliich is continued 
into the cervical area. Such a patient has no rotation of the spine and con- 
sequently has to turn his whole body if he wislies to look behind him, as in 
the type described by Bechterew. In those cases in which in addition anky- 
losis of the hips and shoulder-joints occurs tlie patient will have difficulty 



in retaining his balance when 
standing without supports. 
This tj'pe is described as the 
Marie-Strtimpell variety. 

A similar appearance to 
that seen in Fig. 524 is often 
shown on the radiographs of 
patients wljo have suffered 
from a non-specific arthritis. 
The cause of this tjqie of 
arthritis is generallj^ thought 
to be an absorption of toxic 
products from some septic 



focus — sinuses, teeth, ahmen- .i mifrlit 

tary tract, gall-bladder, for example. Other authorities suggest f , 
be a deficiency disease. Figs. 525 and 526 arc 

radiographs of the lumbosacral area of a man, age , ' inte'rsninous 

acute arthritis. They show ossification of the anterior ligam , 




